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One important aim of the Swedish Action Programme for Nutrition is to increase the 
consumption of dietary fibre and decrease fat intake. The currently available extensive 
range of fat-reduced and fibre-enriched foods makes these dietary practices possible, 
but also makes the selection of a health promoting diet more complex. This thesis aims 
to contribute to the understanding of psychosocial influences on schoolchildren’s food 
choice, with specific attention to fat and fibre content. The focus was on breakfast 
because typical Swedish breakfast foods are important sources of fat and fibre. The 
Theory of Planned Behaviour formed the theoretical basis of the studies. All pupils in 
the 5th, 7th and 9th grades in Mölndal municipality (N=1730) were asked to complete a 
questionnaire and a 7-day food record. Interviews were performed with 181 of those 
subjects. A picture-sort interview technique, the “stacking box methodology”, was 
employed to describe perceptions and habitual choices. 
Assessing diets of children and adolescents is not an easy task. As in all dietary 
surveys, reporting and participation biases may exist. The present study using food 
records illustrates several such biases, which should be taken into consideration in the 
design, analysis and interpretation of future studies. The “stacking box methodology” 
seems promising, and appeared to have some advantages compared to traditional 
methods. However, the two dietary assessment methods generally yielded similar 
results. Reduced-fat choices of milk and margarine were common, although a 
considerable number of subjects consumed full-fat products. When it comes to the 
consumption of bread and cereals, the low-fibre alternatives dominated. 
At the age of 11 as well as 15, children’s own attitudes and underlying beliefs 
were of importance for breakfast food choices, as was parental influence. Parents 
influenced food choice by controlling food availability, acting as models and 
encouraging the child to consume. The perceived parental norms supported dietary 
changes towards products with more fibre but not towards fat-reduced products. 
However, the perception of parents’ own consumption seemed to favour consumption 
of fat-reduced milk. Participants’ attitudes were associated with health beliefs as well 
as taste perceptions. In general, the results suggest that taste may be a barrier to the 
consumption of high-fibre products, while consumption of low-fat products appears to 
be impeded by health beliefs. Contrary to several other studies, the present results 
suggest that some aspects of young people’s dietary behaviour are related to their 
knowledge. Specifically, the choice of high-fibre products was associated with 
knowledge of fibre sources and the choice of fat-reduced milk products was associated 
with a positive attitude towards limited fat intake. 
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INTRODUCTION 
Encouraging health-promoting food habits 
If dietary interventions are to be effective, more research is needed to provide 
knowledge about determinants of food choice and about how to effect change in 
those determinants. This thesis focuses on the first of these issues. 
Diet and health 
Food affects quality of life in many different ways in the short as well as the 
long term. In order to promote health and prevent dietary-related morbidity and 
mortality, a national plan of action has been developed, addressing food habits 
and health problems relevant to Sweden. According to this nutrition programme, 
the most important desirable dietary changes are to increase fibre intake and 
decrease fat intake (1). These nutrition goals are consistent with the European 
Union population goals (2). The suggested dietary changes in Sweden are to 
decrease the intake of fat, meat, pastry and dairy products rich in fat, and 
increase the intake of foods rich in dietary fibre such as cereals, fruit and 
vegetables (1). 
The rationale for public nutrition goals is manifold. Healthy eating may 
prevent ill health, early death and psychological burdens on individuals and their 
families, and might also have an impact on the public economy. Although many 
of the links between diet and health are difficult to detect, diet is considered to 
play a role in some of the major causes of disease and death today. During the 
last decades, the nutrition problem situation in Sweden has changed 
dramatically. Dietary insufficiency diseases have decreased in public health 
importance; instead there is increasing concern about health hazards related to 
dietary excess, dietary imbalance and inactive lifestyles. For example, it is 
estimated that more than one third of deaths due to cardiovascular disease 
(CVD) in the European population aged 35-64 are attributable to diet (3). CVD 
is the main cause of death in Sweden, and also leads to prolonged illness (4). 
Effects on blood cholesterol levels, blood pressure, thrombogenic mechanisms, 
body weight and insulin resistance are some ways in which dietary factors exert 
their influence on CVD (3). It is estimated that more than half of the Swedish 
population has elevated (>5,2 mmol/l) cholesterol levels (4). Dietary prevention 
is suggested based on the strong evidence that intake of saturated fat raises 
cholesterol. Trans fatty acids as well saturated fats are considered to affect CVD 
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risk, while polyunsaturated fatty acids raise levels of beneficial HDL. There is 
also some evidence that soluble fibre lowers blood cholesterol levels (3). 
Being overweight or obese is related to many diseases and health problems, 
including CVD, type 2 diabetes , cancer and psycho-social problems. Obesity 
has come to be regarded as one of the fastest growing epidemics (5). The 
prevalence of obesity is increasing in all age groups in Sweden, particularly 
among young people (4). Although obesity has underlying genetic causes, the 
current acceleration is likely to be a consequence of lifestyle changes. Sedentary 
lifestyles and over-consumption of high-fat and energy-dense foods are 
behavioural patterns that have been suggested as main influences on energy 
regulation (5). However, the influence of dietary composition on weight 
regulation is controversial; issues concerning effects other than energy density 
are in special need of resolution. Nevertheless, many studies indicate that a diet 
low in fat (6-8) and high in fibre (6, 9) might protect against obesity. 
Cancer is the second greatest cause of death in Sweden (4). Consensus exists 
on some aspects of the relationship between diet and cancer, while more 
research is needed to clarify other relationships. Despite some uncertainty, 
current available data suggest that alcohol, some fatty acids and certain food 
preparation methods are risk factors for certain cancers, while a diet rich in 
certain micronutrients, dietary fibre, whole grains, fruit and vegetables is 
associated with reduced risk of some cancers (10). 
Influencing food habits in children and adolescents 
There are several potential advantages to encouraging health-promoting food 
habits in young people, one of which is that food habits in early years might 
influence disease development later in life. Based on evidence that the 
atherosclerosis process begins at an early age, it is recommended that dietary 
prevention of adult CVD should start in early childhood (11-13). Further, 
overweight in childhood is related to morbidity (14) and mortality (14, 15) in 
adulthood, and the risk of adult obesity is greater for obese children, compared 
to non-obese children (14, 16). 
Another advantage of trying to influence food habits in children and 
adolescents is that the school is a unique arena for nutrition education in which it 
is possible to reach many different groups of young people. Moreover, 
children’s food choices and preferences might influence the intake of other 
family members, as observed in an American study in which children were an 
obstacle to their parents’ efforts to adopting a diet lower in fat (17). 
The last, but not least, important advantage is that it might be easier to 
maintain established food habits than to change them later in life. It has been 
suggested that food habits are learned (18-20), but tend to be stable (20). There 
is no consensus that food habits are established in childhood but studies have 
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shown a longitudinal tracking of dietary intake or dietary preferences from pre-
school to early school years (21), during school years (22, 23) and during 
adulthood (24). Retrospective studies have concluded that some childhood food 
habits persist later in life (25, 26) and that, although changes in roles and 
environments in different stages of life sometimes will lead to changes in food 
habits, these changes may be temporary (27, 28). Furthermore, the strength of 
attitudes has been demonstrated to vary over the life cycle, peaking at mid-life, 
implying that attitudes might be less resistant to change early in life (29). 
However, even if there are public health advantages to influencing health-
promoting food habits in young people, one can question the advisability of 
doing so from an ethical standpoint. In the light of the fact that adolescents value 
their present and future health highly, and view health as a means to achieving a 
good life (30), it seems more justified to facilitate and encourage health-
promoting choices than to avoid doing so. 
Swedish schoolchildren’s diet 
According to national dietary surveys, (31) the relative energy intake from 
macro-nutrients in the adult Swedish population has approached the 
recommendations during the nineties (32), with a decreased percentage of 
energy (E%) from fat. A corresponding trend has previously been observed 
among 14- and 17-year-old adolescents. The results of a study in northern 
Sweden indicated that the relative energy intake from fat had decreased as a 
result of an increased consumption of cereals. The percentage of dietary fat 
decreased from 42E% in 1967 to 33E% in 1989 (33). However, the intake of 
saturated fat had not declined. The most recent survey data suggest a reduced 
intake of saturated fat and an increased intake of carbohydrates in 
schoolchildren’s diet would better correspond to the Swedish recommendations 
(33-35). The increase should preferably be in the form of foods naturally rich in 
carbohydrates, since the intake of refined sugars has been observed to be higher 
than desirable (35). When it comes to vitamins and minerals, the average intake 
in schoolchildren corresponded to the Swedish Nutrition Recomendations (SNR; 
32) except for vitamin E, folacin and selenium, iron and vitamin D for girls; 
these intakes were below the recommended. (33-35).  
Quite contrary to the recommendations, 11-15-year-olds’ intake of low-fat 
milk, whole-grain bread, vegetables and fruits has declined during the recent 
years, according to the Swedish data in a WHO collaborative study (36, 37). 
Moreover, the consumption of soft drinks, sweets and potato crisps has become 
more frequent (36, 37), although these items are still less commonly consumed 
than in most other European countries (38). Cereals, milk products, fat and 
sweets are reported to be consumed daily by the majority of adolescents in 
Swedish surveys, while vegetables and fruit have been reported to be more 
rarely consumed (34, 39). It has also been demonstrated that more energy is 
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derived from light meals and snacks than from either of the main meals (33, 34). 
However, the majority eat breakfast and dinner, whereas many skip the school 
lunch (34, 39). 
The average intakes of foods and nutrients described above give a picture of 
average food habits among schoolchildren, but it is important to remember that 
dietary intake, meal patterns and nutritional status differ between individuals. 
Social inequalities exist; for example, parents’ low socio-economic status or low 
educational levels have been observed to be associated with lower consumption 
of vegetables (34, 39), higher fat intake (40), more irregular meal patterns (39) 
and higher BMI (39, 40). It has also been demonstrated that food habits co-vary 
with other health behaviours, e.g. smoking (34, 39, 41, 42), use of alcohol (42, 
43) and drugs (42), and early sexual intercourse (43). 
In conclusion, dietary surveys indicate that the average intake of nutrients in 
schoolchildren corresponds to the recommendations fairly well, but that certain 
changes (see p13) in the average Swedish diet (1) might be appropriate, 
especially in certain population groups. However, the results of these surveys 
must be interpreted with caution. The results are not up-to-date, are not 
representative for the entire Swedish school-aged population, and are likely to 
be associated with different errors. For example, the estimated average energy 
intakes (33, 34) are low compared to reference values (32), and an 
underestimation of energy intake was confirmed by the double-labelled water 
method in one of the studies (34). Thus, under-reporting is likely, and might be 
selective. Considering two of these possible biases (selection and response bias), 
it is more probable that available data make food habits look “better” than vice 
versa. 
Fat and fibre intake 
How then, do the intakes of dietary fat and fibre correspond to the 
recommendations? According to SNR (32), the intake of total fat should not 
provide more than 30% of energy intake. The intake of saturated fatty acids 
together with trans fatty acids are recommended to be less than 10E%. 
According to dietary surveys (33-35, 44, 45), the average diet of Swedish 
schoolchildren is high in fat. The results indicate that 60-90% of Swedish 
schoolchildren have an energy intake from fat exceeding the recommended 
upper limit of 30E% (34, 35, 44). The relative energy supply from fat has 
averaged 32-37% in studies performed during the eighties and nineties (33-35, 
44, 45), and the corresponding value for saturated fat is 15-16E% (33, 35). 
The new SNR (32) for fibre intake applies only to adults and, since there are 
insufficient grounds for a recommendation for children, it only suggests that a 
corresponding fibre proportion is probably too high for children under the age of 
three. Adults are recommended an intake of 25-35g fibre per day, which 
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corresponds to 3 g/MJ. Presently, there are no separate recommendations for 
soluble and insoluble fibre, but the acquisition of dietary fibre from a variety of 
sources is recommended. According to FAO/WHO (46), a diet with an 
increasing carbohydrate intake from a variety of sources should be gradually 
introduced from the age of two. A suggested safe range of dietary fibre intake 
for children is their age + 5-10g/day (47). Among Swedish 14-15-year-olds, the 
average intake of fibre has been observed to be 13-19g/day in girls and 16-
25g/day in boys (33-35, 45). In a nationwide dietary survey, half of the 7-14-
year-olds had a fibre intake below 15 g/day, and less than 25 % in this age group 
had a fibre intake of 20g/day or more (35). 
Sources of fat and fibre 
Milk is an important element of Swedish schoolchildren’s diet. It is the major 
source of energy, protein and several vitamins and minerals. However, it is also 
the main source of fat, especially saturated fat. Milk and cultured milk 
contribute one quarter of the intake of saturated fat (35). In this age group, the 
average intake of milk and cultured milk is more than half a litre per day (34, 35, 
48). With an intake of that magnitude, a switch from full-fat milk to low-fat milk 
would yield an energy reduction of 0,5MJ/day, i.e. ~5% of the reference intake 
value (32) if no energy compensation is calculated. The corresponding reduction 
of saturated fat intake would have been 10g/day, i.e. ~25% of the average intake 
(35). 
Bread is another important source of energy and nutrients in 
schoolchildren’s diet. It is already the major source of fibre (35), but has the 
potential to contribute even more fibre since white bread currently remains the 
most common choice (48). Sandwiches might also provide alternatives when it 
comes to fat content. Typical sandwich foods such as cheese, processed meat 
products and spread1 contribute substantially to the intake of saturated fat; there 
are, however, low-fat alternatives. 
Fruit and vegetables are also great potential contributors to increased dietary 
fibre intake. 
Breakfast 
This thesis focuses on breakfast because typical Swedish breakfast foods are 
important sources of fat and fibre. In Sweden, breakfast is generally a highly 
valued meal. One Swedish survey indicated that university students considered 
eating breakfast to be an important health behaviour in the same category as not 
smoking and not drinking excessively (49). Consequently, breakfast is 
                                                 
1 In Swedish, the term “pålägg” refers to anything that is put on bread, often translated as spread. In this thesis, 
the term spread is used to refer to butter and margarine on bread. 
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commonly eaten. According to surveys, 72-95% of Swedish schoolchildren (11-
15 years of age) eat breakfast daily and only 2-14% habitually skip breakfast 
(34, 42, 48, 50, 51). Skipping breakfast is most common among older children. 
Some unpublished data from the studies in this thesis will provide 
background information about breakfast habits in the population studied. Figure 
1 shows the composition of weekday breakfasts according to the food record in 
this thesis (study II). The most common breakfast consisted of milk and 
sandwiches sometimes with additional items. 
 
 
31%
12%
3%
52%
2%
sandwich meal
large meal
breakfast cereals
beverage/fruit
no breakfast
 
Figure 1. Categorisation of recorded breakfasts into different meal types: beverages and/or 
fruit;  sandwich incl. any fruit/beverage;  breakfast cereals (incl. porridge);  a cooked meal or 
two of the following foods: sandwich, egg and breakfast cereals. 
 
In the interviews (study III and IV), the children were asked why their 
habitual breakfast was composed as it was. The most frequently mentioned 
reason was taste; 35 % of subjects considered palatability to be an important 
attribute of their usual breakfast. Availability, satiety, habit, time and healthiness 
were other commonly given reasons, each accounting for 9-14% of responses. 
That time was a factor influencing breakfast habits was obvious when the 
breakfast context was described. Fourteen percent stated that they usually rushed 
while eating, and 41% reported that they ate quickly but without hurry, or that 
the tempo varied from day to day. The remaining 45% stressed that they 
prioritised time for breakfast and preferred to eat slowly in peace and quiet. The 
majority usually ate in the kitchen, some of them read or watched television 
during breakfast but most of them did nothing else while eating. Many of the 
children did not eat with their parents. Half of them reported that they often ate 
alone, and a similar proportion often made their breakfast themselves. 
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Understanding food choice from different 
perspectives 
Because food choice is influenced by a variety of factors in a dynamic complex 
interaction, it can also be examined and understood from many different 
perspectives. Here, an attempt will be made to describe different research 
approaches to determinants of food choice, according to basic views on 
causality. These explanatory perspectives will be grouped together according to 
their main emphasis on heredity, environment or cognitions. This division gives 
a simplified picture of reality, and the distinctions between the perspectives 
should not be interpreted as well-defined limits (Figure 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. The choice of food is studied from different perspectives emphasising the influence 
of heredity, environment and cognitions to a various extent. 
 
A sample of the contribution of different perspectives to the understanding 
of dietary selection is presented in the following text, the intention being to 
provide a multifaceted picture rather than accentuating conflicting standpoints. 
Studies addressing research questions of relevance for this thesis have been 
selected to serve as examples of different perspectives. Reviewing such a large 
and diverse area is a challenging task, and it is, of course, impossible to address 
every subject area in a complete and unbiased way. 
Environment Cognitions 
Heredity 
Food choice 
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Emphasis on heredity 
Evolutionary biology 
According to the theory of evolution, adaptation to the surrounding environment 
occurs through genetic transformation. Food intake is important for survival, and 
therefore it seems likely that evolution has impact on how and what people eat. 
However, according to a review by Birch (52) this explains very little about our 
food preferences. Since human beings are omnivores and adapted to consume 
what is accessible, they must learn which items are edible. Thus, it is the 
adaptability to access and supply through a few innate mechanisms in the 
process of food choice that have favoured survival. Today there is evidence of 
some hereditary characteristics. There is an inherent ability to like sweet and 
salty edibles, and to dislike bitter and sour flavours. A tendency to reject novel 
foods, neophobia, and an ability to develop aversion in response to delayed 
consequences following eating have also been suggested (52). 
Genetic variation 
In general, research suggests that genetic differences account for relatively little 
of the variance in human food preferences. Studies investigating resemblances 
of food preferences within the family have generally shown weak associations 
between children’s and other family members’ preferences. Moreover, 
resemblances between mother and father have been equal to or higher than 
resemblances between children and their parents. These results could be 
interpreted as indicating that the social and environmental influences within the 
family are of greater importance than heredity (53). 
However, some genetic factors influencing preferences are known; for 
example, food allergy or intolerance such as lactose intolerance might affect 
preference for certain foods. There is also evidence of individual differences in 
the ability to perceive some bitter substances2 (54). Among Europeans, 
approximately 25-30% are “blind” to these bitter substances (55). Some 
researchers claim that this taste ability is related to food preferences and 
consumption but there is no consensus on this issue. It has been observed that 
those who are “tasters” are more sensitive to other tastes besides bitter which 
they perceive more intensely. Therefore, it has been suggested that “tasters” are 
more likely to dislike irritants, sweetness and fat (56). However, a study in 
which children rated milk with varying fat content hedonically failed to 
demonstrate significant associations between genetic sensitivity to these bitter 
substances and taste preferences concerning fat content (57). In another study, 
                                                 
2 The bitter substance phenyltiocarbamide (PTC) and its chemical relative 6-N-propylthiouracil 
(PROP). 
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non-taster girls rated full-fat milk higher hedonically than tasters, and the 
reverse tendency was observed for boys (58). Future research will enhance our 
understanding of these and other genetic influences on food preferences and 
choices, and how genetic predispositions interact with environmental factors. 
Emphasis on environment 
Food quality 
Food technology research assumes that function and characteristics of food and 
its ingredients are decisive to whether or not it will be consumed. In addition to 
flavour which consists of both taste and smell (59), colour (60) and texture (61) 
are food qualities which affect acceptance. 
Fat influences food sensory characteristics in several different ways. When a 
food is tasted, the first sensory signal from fat is the olfactory perception of fat-
soluble volatile molecules. These compounds convey the characteristic flavour 
of many foods. When food is subsequently chewed and swallowed the texture is 
an important sensory quality dependent on fat content. The type of oral 
sensation depends on the food product and preparation, ranging from soft and 
juicy to crispy and brittle. In dairy products, fat takes the form of emulsified 
globules that are perceived as smooth and creamy. Thus, the fat content of milk 
contributes to the perception of its smoothness and viscosity (62, 63). 
External stimuli 
According to a behaviouristic perspective, environmental factors shape people’s 
behaviour. Because external factors can be controlled, humans, like animals, are 
adaptable. Conditioning is a form of learning in which either a given stimulus 
becomes increasingly effective in evoking a response, or a response occurs with 
increasing regularity in a well-specified and stable environment. Lappalainen 
and Sjödén (64) propose that most everyday behaviours can be explained this 
way and present their ideas concerning why and how a functional analysis 
should be applied to food habits. Food is described as having the following 
effects from a behavioural standpoint: learning effects (e.g. conditioned 
salivation), reinforcing effects (e.g. food as reward for behaviour) and stimuli 
for other behaviours (e.g. coffee ingestion might be a stimuli for talking). 
Birch (52, 65) has conducted considerable research on how children’s food 
preferences are established. She proposes that food preferences depend on the 
frequency of exposure to a particular food, and the context and consequences of 
food intake. Thus, reduction of neophobia might occur with exposure to a new 
food. However, it is not enough to taste once; testing 5-10 times will probably 
give results. Children might also learn to like particular foods by watching 
others eating them. 
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Birch stresses that the feeding strategies parents use affect children’s 
preferences, and that the consequences often are the exact opposite of the intent. 
Her research suggests that parents’ attempts to control their children’s food 
intake by restricting access to foods actually makes the restricted foods more 
attractive. Moreover, when a child gets sweets or food as a reward it results in 
increased preferences for this food item. If the reward is given for eating, the 
foods eaten to obtain rewards become less attractive (52, 65). However, Lowe 
and colleagues (66) have argued that the way the reward is given affects the 
outcome. If the idea that the consumption of particular foods is valuable to the 
child is conveyed when rewarding the intake, it might have the desired effect, 
i.e. that the preference for those foods is enhanced. 
Results of two Nordic dissertations can serve as examples of research 
supporting the idea that children’s food behaviour is learned. Hølund (67) 
demonstrated that Danish children’s intake of foods rich in sugar was 
determined by habit, which in turn was shaped by environmental factors. 
Examined cognitive factors such as knowledge, beliefs and attitudes did not 
contribute to the intake. Koivisto (68) pointed out the role of childcare when it 
comes to moulding children’s food habits. She showed that children could learn 
to associate milk with the lunch meal. Children served milk with lunch at the 
day care centre were more likely to consume milk with lunch at school later in 
life, compared to those who were served water at the day care centre. 
Socio-economic status and gender 
There are several explanations for the inequalities in dietary intake. One view is 
that roles and striving for identity might entail circumstances and choices 
leading to certain types of consumption. Another point of departure is that actual 
circumstances and conditions such as economic, access to foods and to 
knowledge are reasons for inequalities. Dietary surveys in Europe have shown 
that people with higher socio-economic status (e.g. higher level of education or 
higher occupational status) adopt diets that are more consistent with nutritional 
recommendations than people with lower socio-economic status (69-71). For 
example, it has been observed that intake of full-fat milk is more frequent 
among those with lower socio-economic status (69). Gender differences are 
generally more pronounced than socio-economic differences, and women tend to 
have healthier dietary intake compared to men, if intake is judged according to 
current recommendations (70). The situation may be similar among Swedish 
schoolchildren (72), e.g. boys have tended to report consumption of full-fat milk 
to a greater extent than girls (34, 48, 73). 
Identity 
The structuralistic approach is strongly associated with the anthropologist 
Claude Lévi-Strauss. He (74) transferred theories from linguistics to the field of 
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mental structures underlying cultural patterns. Just as language is determined by 
grammar, human phenomena such as food traditions are considered to be formed 
by structures in the guise of conceptions and ideas. This grammar is like that of 
language, unconscious but interpretable. According to Lévi-Strauss, people 
structure their reality into binary oppositions. He analysed the opposition 
between nature and culture by studying cooking, which he referred to as a 
cultural phenomenon, present in all societies. When people cook food, they 
transfer nature to culture. By preparing food differently, people express that they 
are civilised and indicate to which culture they belong. Simmel (75) also pointed 
out the importance of food for evoking a sense of belonging and distinction. In 
his opinion it is the possibility to refine that which is primitive and natural to all 
that makes the meal significant from the social perspective. Douglas (76) shares 
the view that food is used for communication, but hers is a more dynamic 
approach. She stresses that food has different meaning in different contexts and 
for different individuals. 
That the same person might belong to and be affected by different cultures is 
demonstrated in Prättälä’s (77) doctoral thesis. According to her results, a group 
of Finnish teenagers’ food habits at home were related to socio-economic 
factors. Consumption of full-fat milk and butter was associated with low socio-
economic status. In contrast, no socio-economic differences were observed for 
foods consumed outside the home, where the adolescents were influenced by 
their friends. When they ate with their friends, they principally consumed sweets 
and “junk food” of which their parents did not approve. 
The well-known French sociologist Pierre Bourdieu (78) describes how 
people can show affiliation to a group and thereby distinction from others by 
taste and manners. The ability to act and behave ”correctly” is characteristic of 
the dominant class, as is the capacity to distinguish that which should be highly 
valued from that which should not. The middle classes strive to attain these 
skills but lack the qualifications, while the lower classes are satisfied with what 
the conditions governing their lives allow and make a virtue of necessity in 
contrast to unnecessary luxury. Because people are imprinted through 
conditioning, current conditions are of less importance for taste and behaviour 
than those during childhood and adolescence. These ideas were adopted in two 
Swedish doctoral theses. Svederberg (79) focused on the symbolic value of 
foods varying in fibre or fat content among different ethnic groups. She 
concluded that dietary changes were facilitated if they were perceived as a step 
towards a diet with higher symbolic value. Ekström (80) had Bourdieu’s theories 
as a basis for analysing why some individuals’ food habits do not correspond to 
their own ideals and intentions. She argues that this contradiction is only present 
among those who strive towards something higher and better, but are unable to 
achieve this aim. Being aware of the norms but not managing to realise one’s 
goals only leads to a feeling of inadequacy. Thus, the ideal of a varied, nutritious 
and inexpensive diet only results in a guilty conscience.  
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In order to understand food consumption it is also of interest to study how 
social structures and the idea of the symbolic meaning of food have developed 
historically (81). Fjellström (82) analysed how food habits have changed in an 
industrial worker population during the last century. The dream of enhanced 
quality of life through abundance and wealth has led to the desire for high status 
foods such as butter, sifted flour, and dairy products that are rich in fat. The 
desire to abandon foods with a poverty label has resulted in the consumption of 
products with more fat and less fibre. However, Fjellström argues that 
knowledge, traditions and, above all, living conditions such as supply and 
technical progress have significantly influenced this development. 
“The dream of the good life” in affluence and the process of change towards 
an ideal characterised by discipline and restraint represent contrasting 
phenomena. As larger segments of the population have the resources to consume 
what they want, it has been more difficult for the upper classes to distinguish 
themselves from the lower by abundance. Instead, restraint and self-control have 
come to represent positive attributes. This has also manifested itself in body 
ideal, and the ideal of a slim figure and the fear of obesity gradually have spread 
down the social scale (83). 
Geographic situation 
According to a cultural geographic standpoint, the diet within a territory is 
influenced by the foods that can be and have been produced there. Cultivation 
and animal breeding are dependent on factors such as climate, topography, 
natural vegetation and soil. 
Bread and other cereals have been staple food in Sweden since the Stone 
Age (84). Bread type varies in different parts of the country and has been 
connected with cultivation conditions and technical development. In contrast to 
many other countries, several types of unleavened bread have been preserved in 
modern Swedish tradition (85). In the nineteenth century, wheat was only grown 
to a small extent and white flour was a luxury (86). Thus, most bread types were 
baked out of whole-grain rye, oats and barley which are less suitable for 
leavened breads. Some of these traditions still existed at the end of the twentieth 
century even if consumption of white leavened bread has increased dramatically 
(87). 
When it comes to livestock, Sweden belongs to a territory in which cattle 
have been an important feature since the Stone Age, for manifold reasons (86). 
The fact that animal fat has been of greater importance than vegetable fat might 
be due to cultivation requirements. In general, oil plants require other conditions 
than those found in Sweden. Butter has been an important commodity and was 
one of the most important export commodities during the Middle Ages (88). 
Because almost all cream was used for butter, sour skimmed milk was 
traditionally consumed (89, 90). 
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Koctürk (91) has studied how food habits change after migration to a new 
culture. She found that changes begin with foods such as beverages, fruits, 
sweets and fats. The attachment to milk products, vegetables, meat, fish and egg 
are stronger, and these foods are thereby more resistant to replacement. The 
longest time, perhaps generations, may be required to alter the consumption of 
staple foods. According to Koctürk, bread, potatoes, pasta and rice are staple 
foods in Sweden. 
Agricultural and trade policy 
Nordic researchers in various disciplines have demonstrated that political 
actions favour producers rather than consumers, and that economic interests 
often take precedence over health interests (92-95). Milk has been of great 
economic and nutritional importance in Scandinavia. The dairy industry has 
therefore had a strong position and production and sales of butter have been 
favoured over margarine through legislation and price regulations (93-95). In 
recent years the nutritional goal of decreasing the population’s intake of fat has 
come into conflict with the existing surplus of fat. Kjærnes (94) demonstrates 
how this conflict has made the introduction of low-fat milk difficult in Norway, 
and Jensen (93) argues that research results contradicting most other evidence 
have been used to defend milk fat. 
However, the joint agricultural policy of the European Union has resulted in 
a high price of butter compared to vegetable fat for the consumer. On the other 
hand, there is a subsidy to the industry for the use of milk fat. Furthermore, there 
has been a programme for promotion of milk products rich in fat, e.g. subsiding 
the use of fat-rich cheese, and full and medium-fat milk in schools and childcare 
institutions3. After Sweden entered the EU 1995, the sale of low-fat milk to day-
care centres and schools decreased in favour of higher-fat alternatives; this 
might be interpreted as a result of these subsidies (97). 
Emphasis on cognitions and environment 
Price, income and expected utility 
According to the economic consumption theory, consumers’ choices are 
assumed to be determined by price, income and expected utility. Economic 
factors are considered to be much easier to estimate compared to non-economic 
factors, and thereby more advisable to examine. Economists conventionally use 
a measure of the responsiveness of demanded quantity to price changes, known 
as price elasticity. Most main food products have been found to be inelastic, i.e. 
less responsive to price changes. Products such as milk, fat and cereals have 
                                                 
3 Since 2001, low-fat milk, soured milk and yoghurt are also the objects of subsidy, but the subsidy 
level increases with increasing fat content (96). 
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been observed to be very price-inelastic. When responsiveness to a change in the 
average level of income is studied, these types of foods tend to have negative 
income-elasticity, i.e. consumption falls with income (98, 99). 
Meaning, context and situation 
Furst and colleagues (100) have developed a model of the food choice process in 
which ideals, personal characteristics, resources, social relationships and food 
contexts are considered to affect food choice. These influences interact with 
each other and are affected by the roles and contexts to which a person has been 
and is exposed. Together, these factors underlie the development of strategies 
and rules for making food choices. An interview study (101) applying this 
model observed that one strategy for simplifying food selection was to 
categorise foods and eating situations. Because values were often conflicting, it 
was necessary to prioritise some of them according to the situation. Another way 
of handling conflicting values was to balance prioritisations across certain time 
frames, e.g. to compensate unhealthy foods with healthy ones during the day or 
week. 
When analysing his in-depth interviews with young adults, Jansson (28) 
point of departure was that people act according to their personal opinions and 
perceptions. These ideas are developed in the interaction with others but are 
interpreted by each individual based on given experiences and circumstances. 
One of the conclusions of this study is that the participants did not consider it 
meaningful to choose foods that might promote long-term health in a situation in 
which they were young and healthy. Their nutritional knowledge was good, but 
they chose foods that they perceived as healthy only to a small extent. When 
they chose foods rich in fibre or low in fat it was due to short-term reasons such 
as appearance concern or stomach troubles. 
According to Palojoki (102), homemakers’ food choices are determined by 
living conditions, habits, traditions, taste preferences of household members, 
and economic and time resources within the household. The importance of these 
factors varies since conditions, ideas and intentions are dependent on the 
context. Factual knowledge had little effect on food choice, an exception being 
that fat quality was considered in the choice of sandwich spread. The choice 
between different foods was problematic because of the necessity to make 
compromises between contradictory needs. Palojoki claims that if factual 
knowledge is to be important in this process, it must be meaningful to the 
individual. Without a comprehensive picture, if knowledge only consists of rote-
learned fragments, it is not possible to apply it in daily life. 
The modern society 
Holm (103) claims that people have the opportunity to choose their own “food 
culture” in today’s society. Food habits also become a part of the responsibility 
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for identity and health. This individualisation puts pressure on the individual 
since it requires reflection, self-scrutiny and decision-making. Holm interviewed 
young adults participating in a dietary intervention. In spite of the fact that they 
liked the new “healthy” food and wanted to change their food habits, their serum 
cholesterol values did not indicate that they maintained their new food habits 
after the intervention. The “healthy” food habits were impeded by practical, 
economical and social barriers, and the fact that the health benefits of the food 
were not observable except in the blood test results. However, the overall view 
was that it was easy to continue with the new habits. The problem was that 
“healthy” food was not associated with a desirable culture, but rather with sick 
or ascetic people. 
The picture of the reflective consumer living a life characterised by a choice 
between several alternative lifestyles is also depicted by Bugge (104), according 
to whom risk calculations have become central in modern society. The 
individual is forced to relate to diet and health and to take responsibility for 
her/his body. At the same time less and less food production take place in the 
home, resulting in decreased knowledge of production, and the fact that one has 
to trust experts and theoretical knowledge. The results of the interviews with 
parents of small children, demonstrate that few of them were unconcerned with 
the information about diet and health with which they were confronted. They 
either tried to follow the recommendations or else they repudiated them. The 
general opinion was that a high-fat diet was a health risk, but some considered 
this risk to be overstated and assumed that the risk principally concerned others. 
There was also a widespread opinion that children need a high fat intake for 
normal growth and development (105). Another important barrier to the 
acceptance of low-fat products was the perception of them as artificial industrial 
products, which made them unnatural and uncontrollable. Moreover, the 
participants generally saw an opposition between “tasty food” and “healthy 
food”; the food rich in fat was associated with pleasure whereas the lean food 
was considered to be less palatable and difficult to combine with social 
intercourse. Nevertheless, low-fat products were frequently consumed and the 
principal motives were concerns about health and appearance (104). 
Emphasis on cognitions 
Perceptions of health risks 
Risk perceptions, both serious and more trivial, are considered important in the 
choice of food since consumers are more often motivated by the desire to avoid 
mistakes than the wish to maximise utility (106). According to the results of a 
Swedish survey, a diet rich in fat and low in fibre was believed to be the greatest 
public dietary risk in Sweden (107). The public risk evaluation of a high-fat, 
low-fibre diet did not essentially differ from that of the experts (108). When it 
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comes to personal risk, toxic substances and biocides were considered to be the 
most serious problems, while the high-fat, low-fibre diet placed fifth on the list 
of perceived risks. The fact that perceptions of personal risk differ from those of 
public risk might be due to the fact that risk is a mixture of both probability and 
consequence, and the probability may, to some extent, be influenced by the 
individual (107). 
The fact a diet rich in fat and low in fibre is perceived as a minor threat to 
personal health might be explained by the fact that one’s own diet is overrated. 
People tend to be unrealistically optimistic when assessing the probability of 
being subjected to positive or negative events. This particularly applies to events 
which are considered to be controllable, among which are the risks and 
advantages related to one’s own diet. Research has demonstrated that people 
tend not only to underestimate the risk of being affected by negative nutritional 
consequences (e.g. weight gain, feeling unwell or contracting a heart disease), 
but also to overestimate their own knowledge concerning potential risks (109), 
and the quality of their own diet (110). For example, European surveys have 
demonstrated that people tend to underestimate their fat intake (111, 112). This 
can lead to the idea that dietary changes for health reasons are primarily needed 
by others. A survey of a representative sample of adults from each member state 
in the EU showed that 70% of the citizens of Sweden as well as the EU as a 
whole thought that they did not need to change their food habits since their diet 
quality was already sufficient from a health perspective (113). 
Expectations and evaluations 
Social cognition models have been widely applied for increasing the 
understanding of determinants of health behaviours such as food choice (see 
Conner and Norman (114), for a review). One basic assumption in these theories 
is that cognitive factors are important determinants of behaviour, and that many 
other determinants such as socio-economic and religious factors are mediated 
through these cognitive factors. Thus, social behaviour is considered to be better 
understood by examining people’s perception of reality, rather than studying the 
objective reality. However, people themselves cannot always state what 
determines their behaviour and how important different determinants are in 
relation to each other. Therefore, the behaviour of an individual is often 
examined in relation to her/his beliefs and perceptions. 
Some of these models, known as grounded theories, have been developed 
specifically to explain health behaviours e.g. “the Health Belief Model” and 
“Protection Motivation Theory”. Other theories were not originally developed in 
order to understand health behaviour, and have a wider field of application, e.g. 
the “Theory of Reasoned Action” (TRA) and the “Theory of Planned 
Behaviour” (TPB) (115). In some respects, many of the social cognition models 
share common similar features. Cognitions such as attitudes, feelings and beliefs 
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are considered in different ways, and components focusing on the perceived 
consequences of performing the behaviour are generally included. Another basic 
assumption is that people tend to engage in behaviours they believe they have 
control over, and to avoid those they believe they cannot accomplish (116). 
Models developed especially for health behaviour also focus on perceived 
susceptibility to a health threat and perceived severity of this threat. 
In studies using TRA or TPB for understanding the choice of milk or bread, 
primarily attitudes (117-126), but also social norms (117, 121-124) and 
perceived control (124) have predicted the intention to consume the food. Both 
taste and health aspects were in turn associated with the attitude towards 
consumption (118-120, 123, 127). 
Tuorila (123) combined TRA with a hedonic test to predict buying intention 
and consumption of milks with varying fat content. The subjects’ reported liking 
of the milk in the sensory test had a negligible effect on the predictive power of 
the model. Thus, according to this study, cognitive factors were much more 
important than the sensory response. However, although attitude was the best 
predictor of milk choice, Tuorila argued that social pressure actually determined 
this choice. In her opinion, it is more likely that beliefs and attitudes are 
developed to justify the food choice than that beliefs actually result in a certain 
choice. The results are interpreted in the light of consistency theories. Thus, 
people must make their consumption reasonable to themselves and therefore 
form beliefs and attitudes to support their choice. 
The aim of Laub Hansen’s (128) thesis was to study the relation between 
nutrition knowledge, attitudes and food choice among young adults. The results 
show that the participants were able to put their knowledge into practice when 
asked to compose a healthy breakfast in an experimental situation. The most 
common reasons for including particular foods in this breakfast were high fibre 
content and low fat content. Taste preferences and habits were also reasons for 
choosing foods for a healthy breakfast. For example, whole-grain bread was 
selected because it was considered palatable, and cheese was selected, even if it 
was considered unhealthy, because of its taste.  
Näslund (49) studied the association between cognitive factors and different 
health behaviours. According to the results, these health behaviours were related 
to the attitude towards the specific behaviour. The attitude was, in turn, 
associated with knowledge of the importance of the behaviour for different 
diseases. A few analyses showed a direct relationship between knowledge and 
behaviour, e.g. knowledge was associated with intake of dietary fibre. 
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Summary, explanatory perspectives 
Food choice is studied from many different perspectives, some examples of 
which are given in Table 1. Different conclusions may be drawn, depending on 
the perspective from which food choice is studied. The results of the research 
reviewed here indicate that genetic factors affect food selection, but that 
cognitive and environmental factors are more important. 
 
Table 1. Summary of the main explanatory perspectives described here. 
 
Main emphasis 
 
Perspective 
 
Focus on 
Heredity Biological Genetic predisposition 
   
Environment Technical Food quality 
 Behaviouristic Responses to external stimuli 
 Structuralistic Structures: mental, social, societal etc. 
   
Cognitions and 
environment 
Economic 
Interactionistic 
Economic factors (and expected utility) 
Ideas and meanings in interaction with other 
people and with environment 
   
Cognitions Cognitive Attitudes, beliefs, perceptions and feelings 
 
 
 
 
Every study must have specific bases and perspectives, but this does not 
imply that other perspectives should be rejected. It is, of course, easier to do so 
when justifying the choice of perspective for oneself and others, but the results 
will be more meaningful if they are regarded as a piece of a bigger picture. In 
this section, different explanatory perspectives have been described, and this 
thesis is placed on the research map in the next section. 
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Perspectives 
Different directions within a research area can be categorised in many different 
ways, e.g. according to methods used, disciplines, the research motive, or as 
described above, basic view of causality. To begin with, a cognitive angle of 
approach is adopted in this thesis. Independently of factors (genetic, 
environmental and cognitive) influencing food preferences and dietary selection, 
these influences may be reflected in individuals’ perceptions. Therefore, 
studying relationships between people’s food choice and their beliefs and 
attitudes might help us to understand the variation in food selection within a 
population. 
Further, in this thesis food choice is studied from a health perspective, i.e. 
health aspects are the motive for research, and generate the research questions. 
When it comes to disciplines, this thesis in home economics uses theories and 
methods derived from the fields of social psychology4 and nutrition5. In Home 
economics management of resources, immaterial (e.g. cognitive factors and 
health) as well as material, is emphasised. It is a multidisciplinary research field 
aiming at developing an understanding of everyday life as it is perceived by 
individuals or households. The general incentive of research in home economics 
is to generate knowledge that will contribute to the enhancement of the quality 
of life (102). 
The theory of planned behaviour 
When the extent to which cognitive factors influence food selection is examined, 
the Theory of Planned Behaviour (131; TPB; Figure 3) can serve as a useful 
framework. The model is an extension of the Theory of Reasoned Action (132 ; 
TRA) which assumes that behaviour such as food choice is determined by an 
individual’s intention to perform the specific behaviour. The behavioural 
intention is, in turn, regarded as a result of the attitude towards the behaviour
                                                 
4 Emphasis on the thoughts, feelings and behaviour of individuals as shaped by the actual, imagined, 
or implied presence of others (129). 
5 Emphasis on food/nutrients and health (130).  
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(defined as a favourable or unfavourable evaluation of performing the 
behaviour) and the perceived social pressure (subjective norm) to engage in the 
behaviour. The TRA implies that the individual has complete control over the 
performance of the behaviour. In order to take behaviours which are not 
completely under volitional control into account, another component has been 
added to the model. In the TPB, the behavioural intention is also assumed to be 
influenced by the individual’s perception of the amount of control one has over 
the behaviour. This third component is labelled perceived behavioural control 
and includes both internal control factors such as skills and emotions and 
external control factors such as accessibility. Further, TPB postulates that 
behaviour is determined both by the intention to act and the behavioural control. 
Because actual control is difficult to assess, perceived behavioural control is 
used as a proxy measure, which will predict behaviour if the individuals are 
correct in their control perceptions. Food choice has been the target behaviour in 
a number of studies based on TPB or TRA (133-135). In general, adults have 
been involved, but these theories have also proved to be suitable for examining 
food choice among schoolchildren (117, 136, 137). 
According to the theory, it is possible to understand a behaviour by 
assessing the beliefs and evaluations underlying the three determinants of the 
intention. The theory claims that at a specific point in time, a person holds a 
limited number of salient beliefs about engaging in a behaviour, and those 
beliefs serve as the primary determinants of the attitude towards that behaviour. 
Similarly, the subjective norm and perceived control have underlying beliefs. 
These beliefs might be generated by direct experience or by information. Thus, 
even if the causal links in the model are illustrated in a single direction, from 
beliefs to behaviour, the theory does not exclude feedback loops (138); neither 
does it deny covariation of the components within the model (131). Above all, 
the model emphasises compatibility between the components, i.e. a strong 
relationship will only be observed if there is a a high level of correspondence 
between the different parts, e.g. a general attitude is not a good predictor of a 
specific behaviour or vice versa. Each behaviour is suggested to include the 
elements of (a) action, (b) target, (c) context and (d) time and will be best 
predicted by cognitive factors (e.g. attitude) on the same level with respect to 
each of these four elements. For example, a child might be (a) consuming (b) 
low-fat milk at (c) breakfast on schooldays in the immediate (d) future.  
Many extensions of the TPB have been suggested (139, 140). In this thesis, 
an additional norm component was included, the descriptive norm. The original 
norm component usually reflects social approval or acceptance by others 
(usually referred to as an injunctive norm) which might be distinct from social 
influences via noticing others’ behaviour (descriptive norm; 141). 
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Definitions 
 
Food choice, dietary selection: Used interchangeably and broadly interpreted, 
i.e. an assortment of foods, the food consumed or selected, or the act of choosing 
a food. 
 
Attitude: A psychological tendency that is expressed by evaluating a particular 
entity with some degree of favour or disfavour (139). 
 
Beliefs: The associations or linkages that people establish between the attitude 
objects and various attributes that they ascribe to them (142). 
 
Nutrition knowledge: Knowledge can be conceptualised as factually true and be 
judged as correct or incorrect within the constraints of current scientific 
knowledge (143). 
 
Injunctive norm: Social approval or acceptance by others (141). 
 
Descriptive norm: Social influences by noticing others’ behaviour (141). 
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AIMS 
 
The main objective was to examine determinants of schoolchildren’s food 
choice, with specific attention devoted to fat and fibre content, by means of two 
different instruments. The focus was on breakfast because typical Swedish 
breakfast foods are important sources of fat and fibre, each food type available 
in a number of alternatives with varying fat and fibre content. Furthermore, the 
Swedish breakfast is also generally a meal varying relatively little from day to 
day. 
 
 
Specifically, the aims were: 
 
 To investigate 11-15-year-olds’ dietary behaviour, beliefs and knowledge 
concerning alternative cereals, spreads and milk products. 
 
 To study influences on 11-15-year-olds’ breakfast choices of cereals, 
spreads and milk products by: 
-attitudes and underlying beliefs 
-social norms 
-perceived behavioural control 
 
 To study how these variables are associated with age and gender 
 
 To examine aspects of data validity, e.g. representativeness of the study 
sample. 
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SUBJECTS AND METHODS 
Study population and design 
Food choices and perceptions were studied by means of questionnaires, food 
records and structured interviews. The study population consisted of pupils in 
grade 5 (age~11), 7 (age~13) and 9 (age~15) in Mölndal municipality. 
Participation rates are presented in Figure 4. The studies were approved by the 
Ethical Committee of Göteborg University. 
Questionnaire study (papers I and II) 
The pupils and their parents were initially contacted by letter, and informed 
about the study and that participation was voluntary. The data collection was 
performed between September and December, 1995. All pupils in the 5th, 7th and 
9th grades in Mölndal municipality (n=1730) were asked to complete a 
questionnaire during school hours. A single investigator (C.B.) personally 
administrated the questionnaires and gave identical instructions to all classes. 
All those present on the day of questionnaire administration answered questions 
about intentions, attitudes and beliefs concerning milk and bread. The 
questionnaire also included background variables. Usable questionnaires were 
completed by 1584 participants. After two weeks, the children were asked to fill 
in a 7-day food record by menu, and one of their parents was asked to answer a 
questionnaire dealing with socio-economic factors. The questionnaire to the 
parents was completed by 63 % of the families. Acceptable breakfast food 
records were completed by 1162 children, and 1096 children (63%) completed 
both questionnaire and food record. A dropout analysis was performed, in which 
those who completed the food record were compared with non-responders with 
respect to background and food variables. 
Interview study (papers III and IV) 
Individual interviews were performed with approximately 10% of the 1730 
eleven- to fifteen-year-olds during school hours. The children were instructed to 
compose their usual as well as different hypothetical breakfasts from 
photographs. The interview also covered dietary knowledge, beliefs and 
changes. The participants were selected in a random weighted cluster sample, 
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Papers I, II 
Papers III, IV 
Sub-sample n=184 
Study population 
all pupils in 5th,7th and 9th grade in Mölndal 
n=1730 
Interview 
n=181 
Questionnaire
n=1584 
Food record
n=1162 
Residential suburb next 
to Mölndal centre 
more white-collar 
3 schools, 16 classes 
Residential suburb in 
shopping district 
3 schools, 13 classes 
Rural district  with small 
centre 
more blue-collar 
3 schools, 20 classes 
Mölndal centre  
fewer higher-educated  
more blue-collar  
3 schools, 11 classes 
District borders on 
Gothenburg  
more higher-educated  
more white-collar 
5 schools, 18 classes
 
      5th          7th          9thgrade 
♀: 31         29         30 
♂: 30         32         29 
      5th         7th          9thgrade 
♀: 280      276       251 
♂: 264      246       267 
      5th             7th           9thgrade 
♀: 255       234         163  
♂: 216       177         117 
Response 
analysis 
dropouts dropouts 
droputs
Figure 4. Study population and participation. Socio-economic characteristics are given for 
each of the five school districts relative Mölndal as a whole. 
Papers I, II
      5th              7th           9th grade 
♀: 298        297        297 
♂: 279        260        299 
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stratified by grade. In order to obtain a sample that was representative of 
different socio-economic groups, one class in each grade was randomly selected 
from each of the five school districts in Mölndal. In the five chosen classes in 
each age group, varying numbers of pupils were randomly selected after 
weighting for the total number of pupils in the area. The selected children and 
their parents were informed in writing that participation was voluntary, that 
selection were random, and that the interview was not linked to their response to 
the questionnaire. Among the eligible 1846 subjects, 3 declined to participate. 
There were approximately equal numbers of girls and boys in each grade. The 
data collection was performed between February and May 1996. 
Mölndal municipality 
Mölndal is situated on the west coast of Sweden, bordering on Sweden’s second 
largest city, Göteborg and had 54 254 inhabitants on January 1, 1996. Mölndal 
was chosen because the demography in many respects is representative of 
Sweden as a whole. Some demographic data for the municipality compared to 
Sweden as a whole, are given in Table 2. 
 
Data collection 
Questionnaire and food record (papers I and II) 
A questionnaire about intentions, attitudes, perceived norms, perceived control, 
and underlying beliefs was developed, based on the Theory of Planned 
Behaviour. The focus was on consumption of milk with varying fat content and 
on high-fibre bread. The questions were constructed based on the results of a 
previous study (117) in which focus group interviews were carried out to 
identify schoolchildren’s most common beliefs about those foods. Food intake 
was assessed by a “menu”-type 7-day food record in which only the type, not 
the amount, of food was recorded. Common breakfast foods were pre-coded and 
pupils were asked to mark those days on which they had consumed each food. 
There was also space for recording other food items. The questionnaire and a 7-
day record were tested in a pilot study with 84 pupils in 5th grade (Berg et al., 
unpublished data, 1995), and were revised on the basis of the results and 
comments from the children and their teachers. 
 
                                                 
6 186 subjects were selected but two of these pupils had moved before the interviews took place. 
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Table 2. Some demographic data for Mölndal municipality and Sweden as whole. 
 Mölndal Sweden 
  
Distribution in age groups 1996-01-01a, %   
  0 -   6 years 10,5 9,4 
  7 - 15 years 10,9 10,6 
16 - 19 years 4,4 4,6 
20 - 44 years 35,7 34,0 
45 - 64 years 23,8 23,9 
65 - 79 years 11,1 12,8 
80 -      years 3,6 4,7 
  
  
Family structure 1990-11-01 b, % of all 
households 
 
one parent household 4,2 3,9 
two parent household 24,9 21,8 
other household with children 0,8 0,9 
  
Average number of children 1990-11-01b  1,7 1,8 
  
Dwelling condition 1990-11-01b  
own the house 40 39 
tenant owner 16 15 
tenancy agreement 40 40 
  
Foreign nationals 1995-12-31, % of population 5,4c 6,0d 
  
Percentage employed 1994a 77 72 
  
Receiving public assistance 1995e, % of 
population 
8 8 
  
Average income, 1993 , Skra 154 800 141 900 
  
a (144) 
b (145) 
c personal communication Mölndal municipality 
d (146) 
e (147) 
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Interviews (papers III and IV) 
Food choice and perceptions were studied by individual interviews applying the 
stacking box methodology. This interview technique was developed by Jonsson 
and colleagues (148-151), and has subsequently been applied by other 
researchers (152-154). For the purpose of the present studies, colour 
photographs of 50 breakfast foods (listed in Table 3) were displayed in two 
boxes, Figure 5. Foods were chosen to represent breakfast foods commonly 
consumed by schoolchildren, and some foods were added to represent 
alternatives with respect to fibre and fat content. Each food was represented with 
ten identical pictures stacked on top of each other in a compartment. When one 
picture was removed by the interviewee, a spring device in the bottom of the 
compartment made the card below pop up to the same level as the other pictures. 
The order of the cards was randomly arranged within food groups, and twelve 
cards changed positions randomly every fifth interview, in order to avoid biased 
selection of cards as a consequence of the order in which they were presented. 
 
 
Figure 5. The stacking box 
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Table 3. Foods in the stacking box, and original composition of two hypothetical breakfasts (a 
and b) in which the participants were asked to exchange foods in order to create meals with 
less fat and more fibre. 
Foods in compartment 1 Foods in compartment 2 
 
Group 1*: 
Milk, <0,1% fat 
Milk, 0,5% fat 
Milk, 1,5% fat 
Milk, 3% fat (b) 
Soured milk, 0,5% fat 
Soured milk, 1,5% fat 
Soured milk, 3% fat (a) 
Natural yoghurt, 0,5% fat 
Fruit yoghurt, 0,5% fat 
Fruit yoghurt, 2% fat 
Natural yoghurt, 3% fat 
Fruit yoghurt, 7% fat 
 
Group II *: 
Sweet cornflakes, 1,5% fibre (a) 
Cornflakes, 2,5% fibre 
Sweet fruit muesli, 6% fibre 
Fruit muesli, 9% fibre 
Semolina porridge (b) 
Oat porridge 
 
Group III*: 
Sweet buns 
White bread, loaf, 2% fibre 
White bread, sweet round loaf, 3% fibre (b) 
Sweet rye and wheat bread, 3,5% fibre (a) 
Rye bread, 6% fibre 
Rye bread, 9% fibre 
Rye crisp bread, 15% fibre 
 
 
Group IV *: 
Margarine, 40 % fat 
Margarine, 60 % fat 
Margarine, 80 % fat (b) 
Butter-margarine, 80 % fat (a) 
Butter 
 
Group V* 
Soft cheese, 9% fat 
Cheese, 18% fat 
Cheese, 28% fat (a) 
Ham (a) 
Liver paste 
Sausage, 20-35% fat (b) 
Caviar 
Mackerel in tomato sauce 
Egg 
 
GroupVI *: 
Sugar and honey (b) 
Milk chocolate mix (b) 
Coffee and tea 
Apple juice and apple drinks 
Orange juice (a) 
Rosehip soup 
Jam and marmalade (a) 
Tomato and cucumber (b) 
Sweet pepper 
Orange 
Apple and banana 
*To make it easier for children to locate a certain type of food, the pictures in the stacking box were 
presented in six food groups. Within each food group the order of the cards was randomly arranged, 
and two randomly selected cards changed places every fifth interview. 
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The author of this thesis performed all the interviews, which lasted about 30 
minutes and were recorded manually and tape-recorded. The participants were 
instructed to select food items from the stacking boxes, and to report reasons for 
their choices. They were asked to compose their “usual breakfast” and six 
hypothetical breakfasts; “preferred”, “normative”, “tasty”, “healthy”, “mother’s” 
and “father’s”. If their usual breakfast had changed during the previous year, 
they were asked how and why. To identify any other foods than those 
represented in the stacking box, a file with a large number of additional pictures 
was used. The participants were not informed that the study focused on fat and 
fibre content of foods, and any questions relating to this issue were placed at the 
end of the interview.  
Furthermore, the participants stated their own opinions on what constitutes a 
healthy breakfast, and their perceptions of favourable and/or unfavourable 
aspects of fat, coarse bread, and fruit and vegetables. They were also asked if 
they knew what the Keyhole symbol7 stands for. Finally, the children were 
shown two breakfasts, using the cards, which they were instructed to alter to 
increase the fibre and decrease the fat. The original compositions of these two 
breakfasts are shown in Table 3. 
 
Data analyses 
Categorization of interview data (papers III and IV) 
Bread and cereals choices were classified into ordered categories according to 
fibre content, and milk and spread choices according to fat content. Although 
not the main focus of this study, sugar content was also considered in the 
categorisation of breakfast cereals, and fat quality in the categorisation of 
spread. Table 4 shows the ordered categories and frequency of reported usual 
breakfast choices. 
Statements and reported reasons for food choice were also classified into 
categories. To investigate a potential bias introduced by having a single 
researcher analysing the data, twenty randomly chosen interviews were analysed 
by two independent judges. In addition to the principle investigator (C.B.) who 
performed and analysed all the interviews, a person educated in the field of 
nutrition and especially trained for this task, categorised statements from the 
interviews. Inter-rater agreement was 92% (agreement divided by agreements 
and disagreements). The few observed disagreements were not concentrated to 
one or a few categories but could be attributed to the open-ended structure of the 
questions. 
                                                 
7 A label in the shape of a green or black keyhole identifying low-fat and high-fibre alternatives for 
products with varying fat and fibre content 
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Table 4. Categorisation of interview data. Ordered categories of bread and breakfast cereals 
with varying fibre content, and milk and spread with varying fat content, and number of 
reported usual breakfast choices.  
Category according to fat/fibre content Represented by picture of:  Users
% 
 Bread  
1 White bread wheat bread 2% fibre and 
wheat bread 3% fibre 
40
2 Rye bread, sifted flour rye and wheat bread 3,5% fibre 28
3a Medium-fibre bread rye bread 6% fibre 7
4a High-fibre bread 7% fibreb rye bread 9% fibre and 
crisp bread 15% fibre 
10
   
 Breakfast cereals  
1 Sweet flakes and porridge 2% fibre sweet cornflakes 1,5% fibre 12
2 Low-fibre flakes and porridge 2% fibre cornflakes 2,5% fibre and 
semolina porridge made of grains 3% fibre 
16
3a Muesli 9% fibre and/or 13% sugar sweet muesli 6% fibre 6
4a Muesli 9% fibre and 13% sugar b muesli 9% fibre 1
5a High-fibre porridge b porridge made of oatmeal 10% fibre 6
  
 
 
 Milk  
1 Full-fat milk milk 3% fat 23
2a Medium-fat milk milk 1,5% fat 34
3a Low-fat milk b milk 0,5% fat 16
4a Skimmed milk b milk 0,1% fat 1
  
 
 
 Spread  
1 Butter butter 80% fat, 53% saturated fat and 
butter-margarine 80% fat, 40% saturated fat 
19
2 Margarine margarine 80% fat, 36% saturated fat 17
3a Medium-fat margarine margarine 60% fat 3
4a Low-fat margarine 41% fat b margarine 40% fat 42
5ac No fat on bread  4
a Classified as reduced-fat products/high-fibre products when choices were predicted by beliefs and 
knowledge in logistic regressions. 
b Marked with the Keyhole symbol, which is a label identifying low-fat, and high-fibre alternatives 
(for breakfast cereals also low sugar alternatives) among products with varying fat or fibre content. 
c This category was not included in the validation against food record 
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Statistical methods 
The statistical methods are described in detail in papers I-IV. We employed non-
parametric methods because the data was considered to be on an ordinal level 
scale. Conventional statistical methods used were the Wilcoxon signed-rank test, 
the odds ratio, the Mann Whitney test, the Kruskal Wallis test, the Chi squared 
test, the Spearman rank correlation and logistic regression. A significance level 
of 5% (two-sided test) was used. 
A non-parametric method developed by Svensson (155) for measuring 
systematic disagreement in paired ordered categorical data was used for 
comparisons between two sets of breakfast choices (e.g. usual milk choice vs. 
perception of healthy milk choice, or milk choice reported in food record vs. in 
stacking box interview). This method has been described in previous studies 
applying the stacking box methodology (149, 150). Specifically, systematic 
disagreement between breakfasts was illustrated by plotting the two sets of 
cumulative relative frequencies of categories against each other. The Relative 
(Receiver) Operating Characteristic (ROC) curve provides information on extent 
and location of systematic disagreements in categories. In case of total 
agreement, the ROC curve lies exactly on the diagonal of identical co-ordinates. 
Systematic disagreement between choices in two breakfasts will result in a ROC 
curve located to one side of the diagonal, and is quantified for statistical testing 
by the measure called Relative Position (RP). The more pronounced the 
deviation, the greater the systematic disagreement between two sets of choices. 
If the choice in one breakfast is concentrated to a limited part of the scale of 
categories, compared to the other breakfast, there will be a systematic difference 
in concentration of the classification. The empirical measure of this type of 
systematic disagreement is called Relative Concentration (RC). Possible RP and 
RC values are in the interval –1 to 1, and values close to zero indicate lack of 
systematic disagreements between the two sets of choices. Even with identical 
cumulative relative frequencies, individual variations between food choices may 
be present. This additional disagreement will be called random, as it cannot be 
explained by systematic inconsistency between the two sets of choices. The 
random observable disagreements were measured by the Relative Rank 
Variance (RV). Possible RV values are in the interval 0 to 1, and values close to 
zero indicate minor random disagreements between the two sets of choices. 
The standard errors of RP, RC and RV were estimated by using the jack-
knife technique, based on the variance of all possible values of this measure with 
one observation deleted. Significant evidence of systematic and random 
disagreements were tested by a standard normal test statistic, z.  
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Methodological considerations 
In order to create a comprehensive picture of schoolchildren’s food choices, two 
different research approaches were used: a questionnaire study involving the 
whole population and interviews with a sub-sample. Food record by menu was 
considered to be an appropriate method for dietary assessment in the 
questionnaire study. With this method, it was possible for the children to 
identify food types by reading the packages, with assistance from their parents. 
Food frequency questionnaires would have been less demanding for the 
participants, but more complicated to fill in. Repeated dietary recall interviews 
were excluded because much more resources would have been required to 
collect such an amount of data within the time frames. 
In the first pilot study, a 4-day food record was used (149). In order to make 
the data more representative of “usual” intake, we increased the recording period 
to seven days. However, it must be acknowledged that even one week’s current 
intake may not be representative of “usual” intake. Non-consecutive records 
collected over a longer period might have captured a more usual intake. 
However, available resources made repeating the food records impossible. 
The fact that many choices are simultaneously available and that pictures are 
more appropriate than food frequency questionnaires for children of varying 
verbal abilities are advantages of the stacking box dietary interview technique. 
This approach turns the problem into an identification task for the interviewee 
rather than a task involving food description or making written choices. Another 
important advantage is that this interview technique tends to stimulate the 
children’s interest and is efficient since it has the flexibility to focus on some 
specific foods that are of particular interest to each individual. 
Validation of dietary assessment methods 
It was not possible to validate reported intake in the food record with biological 
markers or energy expenditure because only breakfast consumption on the food 
level was measured; nor was it appropriate to compare the children’s reports 
with those of their parents, since the children frequently made their breakfast 
themselves and ate alone. Therefore, only systematic change in the number of 
food items reported during the seven-day recording period was studied, i.e. if the 
same amount of food items were reported at the end of the period as in the 
beginning. 
However, the two dietary methods were validated relative to each other 
(inter-instrument agreement). Food choices included in the “usual breakfast” 
according to interviews were compared with reported food consumption in the 
7-day food record. The most commonly reported food category within a food 
group represented “frequent breakfast choice” in the food record. To be 
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considered as “frequent”, the specific food must have been reported on at least 
three days. “Usual breakfast choice” in interviews corresponded with “frequent 
breakfast choice” in the food record in 55, 66, 82, 74 % for bread, breakfast 
cereals, milk and spread, respectively. “Total misclassification” (i.e. not in the 
same or immediate nearest category) was observed for 16, 14, 2, and 17 % of the 
data for bread, breakfast cereals, milk and spread, respectively.  
When analysed with Svensson’s (155) non-parametric method, the 
disagreements between bread choices in interviews and food record were only of 
a random (RV=0,12; p=0,0035), and not of a systematic (non-significant RP or 
RC values), nature. Consequently, the ROC curve (Figure 6) is close to the 
diagonal. In contrast, a pronounced systematic disagreement was observed in the 
choices of breakfast cereals (RP=-0,21; p=0,0099, and RC=-0,19; p=0,052), 
while the measure of random differences (RV) was not significant. As illustrated 
by the ROC curve in Figure 6, the main reason for the disagreement is that 
choices of low-fibre sweet cereals were less commonly reported as “frequent 
breakfast choice” in the food record than as “usual breakfast choice” in 
interviews. This bias might be explained by the fact that the choice of low-fibre 
sweet cereals was not pre-coded in the food record formula. Thus, some children 
might, for instance, have reported consumption of cornflakes when they 
consumed “Frosties”. 
The ROC curve for milk (Figure 6) is close to the diagonal, and the values 
of the measures of the systematic (RP and RC) and random parts (RV) of the 
disagreement are not significant. However, both a systematic (RP=0,12; 
p=0,0056), and a small random (RV=0,04; p=0,03) disagreement were observed 
for spread choice. The ROC curve shows a deviation towards choices with 
higher fat content in the spreads most frequently reported in food records 
compared to spreads chosen from stacking boxes. A possible but unlikely 
explanation for the systematic disagreement might be a secular trend towards 
consumption of products with lower fat content. The interviews were performed 
only a few months after the questionnaire. A 1999 dietary survey of 11-13-year-
olds in Mölndal (Berg et al., unpublished data) showed a change in intake, with 
more fat-reduced spreads compared to the present food record survey. 
The reliability and validity of the stacking box method have previously been 
tested in a pilot study with forty-four 10-16-year-old boys (150). The agreement 
between usual choices on two interview occasions was judged satisfactory for 
milk, margarine and breakfast cereals but the reliability was poorer for bread. 
Likewise, and consistent with the present study, the agreement between stacking 
box choices and 4-day food records was lower for bread than for the other foods. 
In addition to a random disagreement for bread observed in the present study, a 
systematic disagreement, with more choices of white bread from the stacking 
boxes, was also observed in the pilot study. In contrast to the present study, no 
systematic differences were observed for spread and breakfast cereals in the 
SUBJECTS AND METHODS 
 47
 
Figure 6. ROC curves for fibre content in bread and breakfast cereals, and fat content in milk 
and spread choices according to usual choices reported in interviews, and frequent choices 
reported in food records (n=119). Cumulative percent of categories with increasing fibre 
content and decreasing fat content (Table 4 shows the classification into ordered categories). 
 
previous study, which might be explained by small samples in the pilot study. 
Furthermore, a random disagreement for milk observed in the previous study 
was not evident in the present study; that the 7-day record captured usual 
behaviour better than the 4-day food record might be one reason for this. 
In summary, according to the present relative validation, the percentage 
agreement was very high for milk. No systematic differences between the two 
methods were observed for milk and bread, but for breakfast cereals and spread. 
For breakfast cereals it seems that this bias could be attributable to the food 
record. Moreover, it is the subjective opinion of the interviewer that participants 
generally showed interest in the food pictures, found the instructions simple and 
seemed to be entertained by the interviews. The researchers in the pilot study 
applying the stacking box methodology reported similar experiences (150). 
0
20
40
60
80
100
0 20 40 60 80 100
frequent choice in food record
us
ua
l c
ho
cie
 in
 in
ter
vie
w
breakfast cereals, n=35
milk, n=90
bread, n= 94
spread, n= 96
  48
RESULTS AND DISCUSSION 
Food choice (papers I, II and IV) 
The most commonly recorded breakfast foods are shown in Figure 7, and Table 
4 shows the frequency of habitual user of certain breakfast foods, according to 
the interviews. Reduced-fat choices of milk and spread were common, although 
a considerable proportion of the children consumed full-fat alternatives. When it 
comes to the consumption of bread and cereals, the low-fibre alternatives 
dominated. If data from the two dietary assessment methods are compared, a 
discrepancy not observed in the analysis of inter-instrument agreement is 
noticed. The proportion of full-fat milk consumers tended to be lower in the 
food record data than in the interview data. This is likely to be due to a selection 
bias (described below) in the food record. Thus, the proportion of full-fat milk 
consumers is likely to be higher than the results in Figure 7 suggest.  
Food records (one-day) performed by pupils in the 5thand 7th grades (1999) 
indicate that the consumption of low-fibre alternatives such as white bread and 
cornflakes have increased, compared to the data from 1995. Likewise, the trend 
for milk conflicts with the recommendations, with increased consumption of 
medium-fat milk and decreasing low-fat milk consumption. On the other hand, 
consumption of reduced-fat margarines has increased while consumption of full-
fat spreads, especially those high in saturated fat, has decreased (unpublished 
data, Berg et al.). 
 
In conclusion, 11-15-year-olds have the potential to choose foods containing 
more fibre and less fat for breakfast. Figure 7 also shows that the examined 
foods are commonly and frequently consumed for breakfast in this age group. 
 
RESULTS AND DISCUSSION 
 49
 
0 10 20 30 40 50 60 70 80 90 100
Margarine 80%;  1,0
Full-fat sour milk 3%;  0,7
Jam;  0,7
Full-fat milk 3%;  1,2
Liver paste;  0,7
High-fibre bread*;  0,8
Sugar/honey; 1,0
Tea;  1,1
Low-fat milk 0,5%;  1,4
Butter-margarine 80%;  1,5
Boiled egg;  0,5
German sausage;  0,9
Ham etc. ;  1,0
Cucumber;  1,2
Cornflakes etc. ;  1,3
Orange juice;  1,7
Medium-fat milk 1,5%  2,5
Cocoa/milk chocolate mix;  1,7
Low-fat margarine 40%;  2,8
Rye bread, sifted flour*;  2,1
Full-fat cheese;  2,5
White bread*; 3,1
% 
7 days 4-6 days 1-3 days
 
Figure 7. The most commonly recorded foods. The black bars show those who have recorded 
the food at all breakfasts during the 7-day food record, and the total bar shows those who have 
recorded the food at least once during the week. The average frequency is also given for each 
food. (*Crisp bread is not included in the shown bread categories) 
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Attitudes, beliefs and knowledge (papers II-IV) 
In the interviews the schoolchildren were asked to define a healthy breakfast for 
themselves; in the most common response it was described as a fulfilling meal, 
containing vitamins, enabling them to get through the school day. A complete 
list of attributes of a healthy breakfast is presented in Table 5. A total of 13% 
characterised a healthy breakfast as having a low fat content, and 9% 
characterised it as contributing dietary fibre.  
 
 
Table 5. The schoolchildren’s (n=181) definition of a healthy 
breakfast. Number of responses in each category. 
 
Attributes of a healthy breakfast 
 
n 
Allows me to get through the school day 55
Contains vitamins 39
Is fulfilling 30
Is low in fat 23
Includes good food or ingredients 20
Contributes to energy intake 17
Contains dietary fibre 17
Makes me feel well 17
Contains nutrients 14
Is refreshing 12
Provides variation 12
Is good for the body 11
Is low in sugar 9
Is tasty 7
Prevents disease 7
Does not include bad food or ingredients 6
Keeps up my spirits 5
Is good for the stomach 3
Contains minerals 3
Contains protein 3
Promotes growth 2
Prevents obesity 2
Is not tasty 2
Is natural 1
Contains fat 1
Is good for the teeth 1
Is eaten without rushing 1
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Knowledge about fat and fibre content in breakfast foods was examined by 
asking the children to alter hypothetical breakfasts in interviews. They were able 
to make more correct suggestions to reduce fat content than to increase fibre 
content. When the participants were asked about the pros and cons of intake of 
coarse bread, fruit and vegetables, they associated bread, but not fruit and 
vegetables with dietary fibre. Thus, consistent with previous studies (156, 157), 
the results of the present interview study indicate that knowledge of foods’ fat 
content seems to be higher than knowledge of fibre content. On the other hand, 
almost all children thought that high-fibre bread, fruit and vegetables were good 
for them, but a third did not believe a restricted fat intake was advisable. Nor did 
they mention anything about fat quality when positive and/or negative effects of 
dietary fat and healthy breakfast choices were discussed. Some reported needing 
a high fat intake because “children need fat” or because “I am a little bit small”, 
and full-fat products were considered as the healthiest choice by a substantial 
proportion of children. When composing a healthy breakfast, one third of those 
including milk chose full-fat milk, and the percentage selecting full-fat spread 
was even greater. The healthiness of full-fat milk being highly valued by 
schoolchildren has previously been observed in other countries (156, 158). 
In the interview, the participants were asked to give their reasons for the 
habitual consumption of each food in the “usual” breakfast. The percentage that 
mentioned taste, availability, health or habit as reasons for their usual 
consumption of the examined food groups is shown in Figure 8. Other 
mentioned reasons were satiety effects, suitability, instructions from parents, 
others’ consumption, convenience, time, cost and culture. Some also mentioned 
growth and being “natural” as motives for the choice of full fat products. Taste 
was the major reason for consumption of bread, breakfast cereals and milk, and 
availability was the dominant reason for the consumption of spread. In general, 
this was true for each food category as well, one notable exception being that 
availability was the main reason for choosing full-fat milk. Healthiness played 
some role in the choice of high-fibre bread, breakfast cereals, medium and full-
fat milk. 
Attitudes, beliefs and knowledge in relation to food choice 
The present studies demonstrate that 11-15-year-olds’ food choices were related 
to their attitudes and beliefs. Furthermore, in contrast to several other studies 
(159-162), the results demonstrate some positive relationships between dietary 
knowledge and food choice. The schoolchildren’s reported motives for changing 
to habitual consumption of foods with more fibre or less fat than in products 
used previously is another indication that they take health aspects into 
consideration when making food choices. 
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Figure 8. The four most commonly reported reasons for usual consumption of bread, 
breakfast cereals, milk and spread. Proportions of users who mentioned aspects of taste, 
availability, health and habit, stratified by category of food. More than one reason was given 
by some of the children.  
 
Bread (n=154)
Spread (n=154)
Breakfast cereals (n=72)  
Milk (n=131)
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Figure 9. ROC curves for agreements, regarding categories of bread with varying fibre 
content, between usual and hypothetical breakfasts (“tasty”, “healthy” and “normative”). 
 
 
In the present interview study, knowledge concerning sources and health 
attributes of dietary fibre predicted consumption of high-fibre products. 
Consistently, those who reported consumption of high-fibre bread in food 
records were more conscious of the fact that coarse bread contains fibre 
(p<0,001) and valued a high fibre intake more than those who had not eaten 
high-fibre bread (p<0,01) during the food record week. The influence of health 
aspects on choice (through own attitudes or parental influences) is also 
supported by the analysis of the different breakfasts composed in the interviews, 
showing that some ate higher-fibre alternatives despite finding the low-fibre 
choices more palatable (Figure 9 and 10).  
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The results show a systematic disagreement for both bread (RP=-0,26***) 
and breakfast cereals (RP=-0,28***) between ”tasty” and ”usual” breakfast, 
with more low-fibre choices in the breakfast perceived as palatable than in that 
usually eaten. The systematic differences between ”healthy” and ”usual” 
breakfast were in the opposite direction from palatable (RP= 0,59*** for bread; 
RP=0,40*** for breakfast cereals). 
 
 
 
 
 
 
 
Figure 10. ROC curves for agreements, regarding categories of cereals with varying fibre 
content, between usual and hypothetical breakfasts (“tasty”, “healthy” and “normative”). 
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In contrast, the majority of the children used the kind of margarine and milk 
that they also perceived as healthy and palatable (Figure 11 and 12). The only 
significant disagreements observed for milk and spread was a weak systematic 
difference for spread in the comparison of “healthy” and “usual” breakfast 
(RP=0,09*). Thus, strong relationships were observed between taste and health 
perceptions and consumption of milk and margarine, and weaker associations 
and more conflicting perceptions were observed for bread and breakfast cereals. 
 
 
 
 
 
 
 
Figure 11. ROC curves for agreements, regarding categories of spread with varying fat 
content, between usual and hypothetical breakfasts (“tasty”, “healthy” and “normative”). 
 
0
10
20
30
40
50
60
70
80
90
100
0 10 20 30 40 50 60 70 80 90 100
usual breakfast, cumulative percent
hy
po
th
et
ica
l b
re
ak
fa
st
, c
um
ul
at
ive
 p
er
ce
nt
tasty
healthy
normative
butter
+margarine
+ medium-fat margarine
+low-fat margarine
+no spread
RESULTS AND DISCUSSION 
 56
 
 
 
Figure 12. ROC curves for agreements, regarding categories of milk with varying fat content, 
between usual and hypothetical breakfasts (“tasty”, “healthy” and “normative”). 
 
 
The lack of deviation between milk choices in actual versus healthy 
breakfasts, despite the fact that only 1/6 consumed low-fat milk, indicate that the 
children’s health beliefs do not generally support a change to low-fat 
alternatives. The interview study also demonstrated that a positive attitude 
towards limited fat intake was a significant predictor of habitual consumption of 
reduced-fat milk products. Likewise, the results of the questionnaire study show 
that the attitude towards a high fat intake was significantly associated with the 
choice of milk, with users of low-fat milk evaluating it to a greater extent as 
something negative and users of full-fat milk as something positive (Figure 13). 
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The association between evaluation of fat intake and milk choice is likely to 
be partly explained by weight concerns. When the children were asked whether 
they thought that fat in the diet was good for them or not, they mainly associated 
negative consequences of a high fat intake with weight concerns. Weight gain 
was also valued more negatively among those who drank milk with less fat 
compared to those who drank milk with more fat (Figure 13). Weight concerns 
were not mentioned as a reason for food choice in the interviews, but it might 
have been considered too sensitive an issue to discuss. Considering that it is 
common among schoolchildren, especially girls, to report dieting behaviour and 
dissatisfaction with their body weight, it is likely that these concerns about 
weight and body image influence their food choices (163). Such associations 
between weight concerns and food choice have also been demonstrated in 
studies involving adolescents in other countries (164, 165). 
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Figure 13. Attitudes towards high fat intake and weight gain. Responses of those who only 
drank skimmed milk (SM, n=14), low-fat milk (LM, n=232),medium-fat milk (MM, n=386) 
and full-fat milk (FM, n=182) during the 7-day food recording. The box plot shows the 
median, the quartiles and the 2,5 and 97,5 percentiles. Kruskal-Wallis test, p0.001. 
 
Previous studies have concluded that taste is the most important general 
determinant of food choice (166). In the present interview study, taste was the 
major reason for choice of bread, breakfast cereals and milk when the 
participants were asked to give their reasons for habitual consumption. 
Moreover, the foods included in the “usual breakfast” were, to a great extent, 
also chosen for a “tasty breakfast”. In the questionnaire study, taste perceptions 
were important predictors of the attitudes towards the consumption of specific 
milk types but not towards consumption of high-fibre bread. 
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In conclusion, attitudes and food choice were related not only to taste 
perceptions but also to health and weight concerns. However, it is difficult to 
identify causal factors in the choice of food even where a clear relationship can 
be observed. Nevertheless, it is important to emphasise that children’s own 
attitudes and beliefs are related to their consumption and that they consider 
health aspects. Also, it should not be forgotten that even if health aspects are not 
the most important determinant of food choice, knowledge of the association 
between food and health is a prerequisite to the beneficial choice. The results 
indicate that increased knowledge concerning sources and health attributes of 
dietary fibre might principally promote consumption of high-fibre foods in 11-
15-year-olds, while they might need to be confronted with the recommendation 
that fat intake in school-aged children be limited in order to choose reduced-fat 
products. When it comes to sensory aspects, the children generally preferred 
low-fibre products, although they found the type of milk and spread they usually 
consumed the most palatable, irrespective of fat content. 
Social norms (papers II and IV) 
The present questionnaire study confirms that the TPB might be usefully 
extended to include descriptive norms, i.e. the perceived behaviour of others, as 
suggested by previous studies (137, 167-169). Descriptive norms were distinct 
from injunctive norms (social approval by others), and of greater importance. It 
was more common among the children to report that their parents drank low-fat 
alternatives than that they consumed full-fat milk (descriptive norm). The 
injunctive norm was in the opposite direction, with a higher percentage 
perceiving that their parents and significant others wanted them to drink full-fat 
milk than that believing that they wanted them to consume low-fat alternatives. 
Consequently, the majority of those who usually consumed full-fat milk 
perceived that their parents would like them to do so. 
Contrary to the results in the questionnaire study, the “usual breakfast” was 
more likely to include the same food categories as those chosen for a “normative 
breakfast” than for “mother’s and father’s breakfasts”. There are several 
possible explanations for the food choice being more closely related to the 
descriptive norm in the questionnaire study while the association was stronger 
for the injunctive norm in the interview study. One reason might be that the 
analysis of the interviews only dealt with the habitual choice between categories 
while the analysis in the questionnaire study focused on intention to consume 
(and reported consumption in the food record). Thus, the results of the 
questionnaire study might not only reflect the consumption of one food category 
in relation to another, but also in relation to non-consumption of that food group. 
Furthermore, the usual choice corresponds to the most commonly consumed 
food category while intention to consume might correspond to one of many 
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possible choices. For example, full-fat milk might be a child’s usual food 
choice, but since many milk types are used in the household, low-fat milk is also 
used frequently. Another reason might be that the measure of injunctive norm in 
the questionnaire might fail to represent what it is meant to measure. Feunkes 
(170) has suggested that subjective norm (i.e. injunctive norm) may assess 
perceived independence from the social environment instead of social pressure. 
Except for the relative importance of the two norm components, the results 
of the interview study correspond with those of the questionnaire study. The 
interviewees reported that their parents consumed milk types with lower fat 
content than those in their own habitually consumed breakfast (RP=0,21** for 
mother’s breakfast; RP=0,17* for father’s breakfast), but thought that their 
parents wished them to use the milk that they usually consumed. Thus, if 
children’s perceptions are in accordance with parents’ actual views of their 
child’s choice, the results of the present studies might indicate a perception 
among parents that children need milk with more fat. When it comes to spread, 
many children reported that their parents consumed the same type and that their 
choice concurred with parents’ wishes. This might indicate that the fat in milk is 
considered particularly appropriate for children, an idea which is, to some 
extent, also supported by children’s own health perceptions. 
In contrast to dairy products, an explicit deviation between parental norms 
and actual choice was observed for cereal products. The interviewees perceived 
that their parents wanted them to choose bread (Figure 9; RP=0,42***) and 
breakfast cereals (Figure 10; RP=0,26***) containing more fibre than those in 
their own usual breakfast, and that their parents consumed bread (RP=0,35*** 
for both mother’s breakfast and father’s breakfast) and breakfast cereals 
(RP=0,37*** for mother’s breakfast; RP=0,10, NS for father’s breakfast) with 
more fibre themselves. Children’s own reasons for not complying with their 
parent’s wish was palatability, indicating that perception of the taste of high-
fibre products prevents consumption of those products. 
 
In conclusion, the results suggest that the children were influenced by 
parental norms in their breakfast choices. It seemed that the parents influenced 
children’s choice both by direct encouragement and by acting as models. Both 
injunctive and descriptive norms supported consumption of bread and breakfast 
cereals with more fibre than in habitually consumed products. When it comes to 
milk and spread, the children chose according to their perceptions of parents’ 
wishes. Thus, injunctive norms did not support a change towards low-fat 
products among those who did not already consume such products. However, 
parents’ milk choice might induce the children to consume low-fat milk since 
they perceived that their mothers and fathers used milk with lower fat content 
than in that they usually consumed themselves. 
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Control of consumption (papers II and IV) 
Influences on children’s and adolescents’ food choice are likely to be different 
from those on adults’ food choice, since children are dependent on their parents 
for foods available at home. Children’s own stated reasons for consumption 
demonstrated that availability influences consumption. For example, the 
majority reported that they consumed a particular type of spread because it was 
offered at home. That children do not have complete control over their 
consumption is also confirmed by the results of the questionnaire study, 
suggesting that perceived control was associated with intention to consume and 
with actual consumption of milk and bread. The fact that children’s perception 
of parents’ wishes (injunctive norm) contributed to the prediction of 
consumption independently of perceived control might indicate that the children 
were not completely aware of being controlled by their parents or did not want 
to admit that this was the case. However, consumption was more strongly 
associated with children’s intentions than with their perceptions of parents’ 
wishes and perceived control. Moreover, the great majority reported in the 
interviews that they consumed the milk and spread that they wanted. Most of the 
children also consumed the bread and breakfast cereals that they preferred, and 
those who did not were not exclusively limited to consumption of high-fibre 
categories. For some children, restricted access resulted in consumption of bread 
and breakfast cereals with more fibre than in those preferred by themselves, 
while others reported that they preferred and would have consumed an 
alternative with more fibre if it had been available at home and if they had had 
time to prepare it. 
 
In conclusion, the results suggest that the children did not have complete 
control over what they consumed for breakfast, but that their breakfast choices 
were, to a great extent, in accordance with their preferences. Parents’ influence 
on their children’s choices by controlling availability of foods was demonstrated 
by the children’s own stated reasons for breakfast choices and for not consuming 
preferred foods. In particular, the choice of spread was reported to be 
determined by availability. However, even if the results suggest that the parents 
influenced their children’s consumption through control over access to food, the 
children tended not to be restricted to a consumption of high-fibre or low-fat 
foods. 
Age and gender differences (papers I-IV) 
Older children had more knowledge, compared to younger ones, concerning 
health attributes of dietary fibre, the meaning of the keyhole symbol and sources 
of dietary fat and fibre. An interaction between age and gender was observed for 
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the attitude towards a high fat intake, with more negative evaluations of high fat 
intake increasing with age for girls and the reverse for boys. The same tendency 
was seen in the evaluation of weight gain. Previous studies have reported that 
females are more interested in a slim body shape and dieting (163) and that boys 
instead want to increase weight and muscularity (171). Wesslén (172) claim that 
adolescent boys and girls live in two different food-cultures. According to 
results from focus group interviews, food was principally viewed as fuel by the 
boys, who considered it more important that food was palatable than that it was 
healthy. In contrast, the girls preferred food with low energy and fat content and 
felt guilty when not eating in a restrained manner. 
According to their attitudes and intentions, older subjects and females were 
more inclined to choose low-fat milk and high-fibre bread than males and 
younger children. Corresponding albeit smaller age differences were also 
obvious for actual milk consumption, but not for consumption of high-fibre 
bread. The frequency of skimmed milk intake was higher in girls than in boys, 
but there were no significant gender differences for the other milk types and 
high-fibre bread. It is likely that a non-participation bias diminished the 
differences in milk choice between boys and girls. Dropout from the food record 
was more common among those intending to drink full-fat milk, and this under-
representation was only observed among boys. 
When the usual and hypothetical breakfasts composed in interviews were 
compared, no age or gender differences were observed for measures of 
disagreement. Likewise, the results of the questionnaire study did not 
demonstrate any significant differences between gender or age groups in the 
relative influence of the components on the intentions to consume high-fibre 
bread and milk with varying fat content nor on the actual consumption of those 
foods. Moreover, there were no significant differences between the groups 
concerning the relative importance of underlying beliefs on attitudes to the 
consumption of high-fibre bread and milk with varying fat content. Thus, in this 
population, age and gender were related to the variables in the TPB, but age or 
gender did not affect the associations between those variables. 
 
In conclusion, the older children had greater dietary knowledge, compared 
to younger ones and they tended to choose milk with lower fat content. 
Regarding promotion of choice of low-fat, high-fibre breakfast foods, the 
present data suggest that parents should be involved even with the older 
children, while children’s own attitudes and underlying beliefs are already 
important at the age of 11. 
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Limitations and strengths (paper I-IV) 
Dietary assessment methods 
There are several advantages and disadvantages to both dietary assessment 
methods used. Some of the limitations will be mentioned here, starting with the 
selection problems. One disadvantage to interviews is that they are time-
consuming and thereby necessitate smaller samples, compared to data collection 
using questionnaires. On the other hand, dropout is more likely in a food record 
survey that is burdensome for the participants and dependent on teachers’ 
willingness to encourage and administer delivery of completed food diaries. In 
the present questionnaire study, a selection bias was observed. Children not 
completing the food record differed significantly from participants with respect 
to demographic, lifestyle and dietary factors. The dietary portion of the dropout 
analysis showed that non-participation was associated with intention to drink 
full-fat milk for breakfast and with omitting breakfast. This suggests that a 
selection bias caused by dropouts may result in non-representative dietary data. 
More alarming is the fact that this bias may create biased associations if there is 
a relation between studied variables and non-response. The present studies 
showed examples suggesting that bias might either create misleading 
associations or obscure actual associations. 
Another possible bias was also observed in the questionnaire study, in which 
the number of reported food items declined during the recording period. This 
might be due to variations during the week but more likely reflects a 
discrepancy between reported and usual diet. This decline might be explained by 
a fatigue effect with under-reporting at the end of the period, or by over-
reporting at the beginning of the period due to social desirability, or by a 
combination of the two. Assuming that the burden on participants is a source of 
error, the observation of these two biases suggest that less burdensome methods 
might provide more valid data in this target group. 
Validation of the methods against each other suggests that the usual 
breakfast choice of milk could be captured both by the stacking box interview 
technique and by breakfast record during seven consecutive days. It seems to be 
somewhat more difficult to accurate assess habitual choice of bread. One reason 
might be that it is common to use only one or two milk types, while bread use 
may be more varied. A high within-subject variation might make the food record 
less suitable to assess usual consumption, but this is probably not the only 
reason for the random differences between the methods. Another explanation 
might be that it is difficult to identify and distinguish bread alternatives 
compared to “standard types” of foods such as different milk types. 
Misclassification of bread categories is likely to occur in both the questionnaire 
and the interview study, and might account for the low reliability for bread 
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choices, in the composition of usual and hypothetical breakfast, observed in a 
pilot study (150). However, it should be pointed out that no systematic bias was 
detected. In contrast, the disagreement between the choice of breakfast cereals 
and spread between the two methods was mainly of a systematic nature. A 
revision of the food record formula to include more types of breakfast cereals 
would probably diminish this disagreement for cereals. The disagreement for 
spread is harder to explain but might be interpreted as a change in consumption 
between the two assessments. In summary, the stacking box method seems to 
give similar information as the food record in assessing habitual choice of milk 
and breakfast cereals, but might present some differences for identifying usual 
spread or bread type. Moreover, the fact that consistent associations are 
observed indicates valid assessments. However, we cannot draw any 
conclusions with certainty since the two methods may share similar biases. 
The theory of planned behaviour 
TPB has been extensively applied in attempts at understanding health behaviour 
and, according to a review of the effectiveness of nutrition education, social 
psychological theories such as the TPB have been found to be effective in  
guiding the design of nutrition education interventions (173). These theories 
focus on people’s perceptions of the situation rather than the reality. The basic 
assumption is that even if many external factors are likely to be important, it is 
valuable to investigate cognitive factors since they are regarded as mediating the 
effects of those external factors on food choice. In addition to focusing on 
cognitions, these theories aid us in defining important abstract concepts and 
describing their relations to behaviour. A characteristic that makes TPB 
especially useful is the emphasis on the specific correspondence of beliefs to 
behaviour in a given social context. The model also provides instructions for 
measuring and analysing variables. Unfortunately, the operationalisation of 
cognitive variables into this highly theoretic model is problematic. For example, 
the rules for analysing data have been criticised on statistical grounds (174). In 
the present studies, we considered the data to be on an ordinal level scale, and 
therefore did not add or multiply variables as suggested by the model. Other 
revisions of the TPB have also been suggested (139, 140), e.g extension of the 
model with a descriptive norm, which was successfully carried out in this thesis. 
Figure 14 shows the TPB with modifications as applied in this thesis. 
 
In the interview study, we adopted the concept of TPB as a theoretical 
framework, but applied an alternative operationalisation of the model. The 
stacking box interview technique appears to have some advantages, compared to 
questionnaire studies based on TPB. Firstly, the picture-based interview method 
for dietary assessment and investigation of perceptions was designed to be 
appropriate for children in the full range of examined age groups. Moreover, it 
RESULTS AND DISCUSSION 
 64
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 14. TPB with modifications as applied in this thesis 
 
 
might be easier to communicate in a dialogue than in a written formula. For 
example, formulation of questions to measure perceived control of consumption 
of a food has been shown to be problematic (133), while it seemed to be easy for 
the participants in the present study to explain why they did not consume what 
they wanted to consume. Another advantage of this interview method is that 
associations between perceptions and consumption can be investigated for 
different alternatives within a food group in contrast to the usual application of 
the TPB which focuses on consumption either of a single food or a whole food 
group and related cognitive factors. In the present questionnaire study, we had to 
confine the investigation to milk and only one type of bread in order to avoid an 
excessively long questionnaire. 
Furthermore, it has been suggested that the relationship between attitude and 
intention will be less clear when the attitude is ambivalent (175). Thus, the usual 
TPB applications might be good at predicting consumption of foods about which 
most subjects in the examined population do not have very conflicting outcome 
beliefs (e.g. milk). The predictive power might be lower for foods towards 
 
Beliefs about outcomes 
and  
evaluation of outcomes 
 
Normative beliefs  
and  
motivation to comply 
 
Control beliefs 
 
Attitude towards
consumption 
 
Injunctive norm
 
Descriptive 
norm 
 
Perceived  
behavioural  
control 
 
Intention 
to consume
 
Food  
consumption
RESULTS AND DISCUSSION 
 65
which people are ambivalent, such as bread and breakfast cereals. However, 
even if the relationship between attitude and behaviour is strong, it only tells us 
that those who have a more positive attitude towards consuming a food are more 
likely to consume that food than those with a negative attitude. In order to 
understand how individuals arrive at their decisions, it might also be essential to 
examine beliefs underlying the attitude. In a questionnaire, subjects are normally 
presented with the beliefs most frequently mentioned in a pilot study (modal 
salient beliefs), while individuals might vary in their beliefs underlying the 
attitude. The existence of associations in the way beliefs and attitudes usually 
are presented might also be expected. In order to capture individual salient 
beliefs, the participants in the interview study were asked about their reasons for 
consumption in addition to investigating modal salient beliefs in an alternative 
manner (health and taste perceptions). 
In general, studies applying the TPB employ cross-sectional designs, as is 
the case in the present studies. It is possible to conduct cross-sectional research 
with relatively modest resources, but this approach has certain limitations. 
Longitudinal research might be needed in order to establish causal relationships 
among the variables in the model. Furthermore, simultaneous assessment of 
intention and behaviour might exaggerate the relationship between these 
variables. In the present questionnaire study, dietary behaviour was measured in 
a food record administrated two weeks after the questionnaire was completed. 
However, many other studies do not include any prospective measures of dietary 
behaviour. When subjects are asked about their usual consumption of a food and 
their intention to consume it in the same questionnaire, a strong association may 
be expected. Likewise, an incorporation of past behaviour in an attempt to 
reflect habit may have limited relevance. Suppose that children answered the 
following questions at the same moment: how often do you consume, how often 
do you intend to consume and how often did you consume this particular food? 
It is obvious that strong correlations between these items do not necessarily 
imply that intentions and habits determine food consumption.  
However, despite the difficulty of designing adequate measures of habit, it 
has been suggested that everyday behaviours are controlled only partially by 
intentions and may be controlled in part directly by habits (139, 176, 177). Only 
if daily life routines, such as food habits, are volitional, can the TPB be regarded 
as a complete model of such behaviours. Thus, unintentional automatic 
repetition of past choice might be a factor determining food selection, which is 
not reflected in this model. 
Generalisability 
Even if Mölndal municipality did not greatly differ demographically from 
Sweden as a whole, it cannot be established that the sample in the present 
dietary survey was representative of 11-15-year-old Swedes. There might be a 
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risk of regional cultural differences in examined variables. Furthermore, the 
selection bias mentioned above might have influenced the results related to data 
from the food record. 
Summary 
Food choice must be studied from multiple perspectives and TPB is one of many 
theories that can serve as a useful framework when investigating food choice 
from a cognitive perspective. However, the application of this highly theoretical 
model to complex behaviours is, unfortunately, associated with some problems 
in measurement and analysis. Therefore, an alternative operationalisation of the 
model might have some advantages over the usual application of TPB. In 
addition to a questionnaire study based on TPB, the stacking box interview 
technique was used in the present thesis. These two applied research approaches 
complement each other since they are distinguished by specific limitations in 
many aspects. 
Two sources of bias were observed in the food record survey. Non-
participants differed significantly from participants, and a decline in recorded 
foods during the recording period was observed. It is even more likely that such 
biases are present in other dietary surveys with estimated or weighed records 
including all meals. Thus, it is of great importance to take such biases into 
consideration in the design, analysis and interpretation of dietary surveys. 
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GENERAL DISCUSSION 
Focus on categories of foods 
Much nutrition research has focused on nutrients, while food choices have been 
more poorly researched. This is one reason for the difficulties in the process of 
developing food-based dietary guidelines (178). It is not only knowledge about 
how food intake is associated with health and nutrients that is required. If these 
guidelines are to be effective, they must also be developed in the light of 
people’s attitudes, beliefs and knowledge linked to their consumption of specific 
foods. 
The results of the present study demonstrate that these links differ between 
food groups and between food categories. Thus, it might not be sufficient to 
examine cognitive variables related to consumption of “healthy foods” or even 
food groups such as bread, as is the case in several studies. The analyses of food 
categories were successful for the foods examined in the present thesis, although 
we might need alternative approaches for some other foods. It would also have 
been interesting to focus on for example cheese, but the distribution of data did 
not allow for classification since the overwhelming majority chose regular-fat 
cheese. However, results from Nordic studies indicate that it is easier to switch 
to reduced-fat milk and spread alternatives than to change to low-fat cheese 
(103, 104, 128). 
Choice of reduced-fat products  
Previous studies have demonstrated that children’s taste preferences for high-fat 
foods have been associated with the percentage of total energy as fat in their diet 
(179, 180), and the present results reflect the strong influence of taste on food 
choice. We might then conclude that some children choose high-fat products 
because of their sensory preferences for fat, but why do preferences for foods 
with varying fat content differ? In a review article about children’s preferences 
for high-fat foods, Birch (181) stated that “At this point, there is no evidence to 
support the possibility that there is an innate, unlearned preference for fat, and 
this possibility seems unlikely because the “fat taste” is not unitary and the 
sensory characteristics imparted by fat vary widely across food systems”. 
Furthermore, results of studies with patients who have been advised to use low-
fat products as a part of their diet therapy indicate that consumption will affect 
liking for low-fat foods (182, 183) even if hedonic rating tests may not support
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 altered taste perceptions (183). Sensory responses to foods might not only 
depend on their intrinsic properties but also on contextual factors. Several 
studies have demonstrated how product information on food affects sensory 
judgements. For example, information about fat content has been observed to 
affect liking for foods in different directions depending on consumers’ attitudes 
(184-188). Thus, the initial motive for habitual consumption might not be taste 
but other factors, such as health and weight concern. 
One possible interpretation of the present results is that some children and 
their parents considered full-fat products as healthy choices for schoolchildren, 
and that these children learned to appreciate the taste of these products. That 
children’s perceptions of healthy dietary intake and parental norms supported 
habitual consumption, despite the fact that full-fat as well as low-fat products 
were frequently consumed, indicates that there is a need for increased public 
knowledge about healthy food alternatives, and about recommendations 
concerning dietary fat for children and adolescents. 
The data in this thesis has been interpreted from the perspective of the 
present Swedish Nutrition Recommendations, while it is not within the scope of 
this study to judge these recommendations, the ongoing debate on appropriate 
dietary fat recommendations for children should be mentioned. Some 
researchers argue that fat should not be restricted in children’s diets since there 
is no clear evidence that a low-fat diet will prevent morbidity and mortality in 
adulthood. They have apprehensions that restrictions may create unhealthy 
attitudes towards food and eating, and that a limited fat intake is potentially 
harmful for growth and development (189-192). However, many experts 
recommend limitation of fat intake for schoolchildren (193-197). There is no 
consensus regarding the range of optimal fat intake in childhood, but a number 
of studies (summarised in (198)) have demonstrated that growth, development 
and micronutrient intakes are not compromised in children consuming 27-30% 
of their dietary energy as fat. It should also be mentioned that some data 
indicates a reverse association (protective) between milk fat intake and certain 
risk factors for CVD, e.g. serum cholesterol (199) and BMI (200). However, 
these relationships require further investigation before a consensus can be 
reached on the topic of reduced-fat products for children. Once such a consensus 
is reached, it is important that a clear unambiguous message be delivered to the 
children and their parents. This should occur not only by information but also, 
for example, through the selection of foods offered in school. Today, there is a 
growing focus on body weight and appearance in the marketing of low-fat 
foods, which could potentially be balanced by promoting knowledge about 
health aspects of dietary fat. 
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Parental influences 
The present results suggest that parents influence their children’s breakfast 
choices via norms and by controlling available foods. The important role of the 
family in dietary behaviour has been confirmed in previous studies 
demonstrating that food choice and fat intake aggregate in families (201, 202) 
and that changes in intake among family members living together are 
interrelated (202, 203). There is also some evidence (204-207) that dietary 
beliefs and behaviour established at home persist when children leave home. In 
light of these findings, it is surprising that many studies have failed to 
demonstrate strong parent-child resemblance in food preferences8 (208). Rozin 
(209) refers to this contradiction as the family paradox and argues that 
methodological shortcomings are not a very likely explanation. Thus, in contrast 
to what is dictated by common sense, these latter findings suggest that children 
to a very small extent learn to like particular foods by food exposure at home. 
However, even if that is true, parents might influence their children, not only 
directly through the foods purchased and served in the household, but also by 
affecting habits, beliefs and attitudes facilitating certain food choices. 
Interestingly, Feunkes and colleagues (202, 210) have shown that Dutch 
youths’ fat and food intake is more closely related to that of family members 
than to their best friends’ intake. They observed that the strongest resemblance 
within the family was for foods eaten at the main meals, while the few foods 
associated with friends’ intake were mainly snack foods. Similar findings have 
been reported by an Australian study (211), and other studies have observed that 
samples of Finnish and Canadian adolescents associate “junk food” with friends, 
independence and pleasure, while other foods are associated with parents, meals, 
health and being at home (77, 212). If data from these samples are applicable to 
adolescents in Sweden, it might be more difficult for parents to influence snack 
consumption than the choice of breakfast foods eaten at home. 
Despite the widespread assumption that parents affect their children’s 
dietary habits, there have been few investigations of the process of parental 
influence on children’s attitudes and intakes (213). It is of interest to further 
investigate not only parental influences on children’s food behaviour, but all the 
multidirectional influences within the family, e.g. children’s influences on their 
parents’ choices, and how siblings influence each other. Furthermore, since 
children’s and adolescents’ food choices seem to be controlled and influenced 
by their parents, future research should focus both on parents’ and children’s 
choices, attitudes, beliefs and knowledge. 
                                                 
8 “Preferences” is generally used synonymously with “liking” in those studies 
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CONCLUSIONS 
Practical: 
 Actions aiming at influencing schoolchildren’s breakfast food choices 
should be addressed both to children and their parents. This applies to 
teenagers as well as younger children. 
 Although it is usually believed that dietary knowledge does not influence 
dietary behaviour, our results suggest that schoolchildren’s breakfast 
choices are directly associated with their dietary knowledge. Knowledge 
appears to motivate as well as facilitate “healthier” choices. 
 There is a need for increased public knowledge about healthy food 
alternatives for schoolchildren, particularly regarding alternatives varying 
in fat content and fat quality. 
 In the case of milk choices, children did not show any ambivalence. Thus, 
a child is likely to prefer the milk that she/he perceives as healthiest 
regardless of whether it is low-fat or high-fat. 
 Schoolchildren’s consumption of high-fibre products is limited by the fact 
that they don’t find them palatable, but might be increased by altering 
taste properties of the foods or by influencing liking for these foods. 
Theoretical: 
 Errors will always be present in dietary surveys, and should be taken into 
consideration in the design, analysis and interpretation of these studies. 
 The Theory of Planned Behaviour can serve as a useful framework when 
examining food choice, but the operationalisation of the model is 
associated with some problems. The stacking box interview technique 
represents a viable alternative to the usual application. 
 It is important to investigate descriptive norms in addition to injunctive 
norms in situations where people serving as models may advocate one 
thing and do something else themselves. Our results suggest that both 
descriptive and injunctive norms are important for children’s’ food 
choice. 
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